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TREATMENT OF AORTIC ANEURYSMS by resec- 
tion with restoration of continuity by aortor- 
rhaphy or graft replacement has now be- 
come well established. Limiting factors to 
successful application of this method have 
been concerned primarily with the nature 
and location of the lesion and with the 
necessity for temporary arrest of aortic cir- 
culation during performance of the pro- 
cedure. For aneurysms located distal to the 
left common carotid artery these factors 
have been satisfactorily overcome by use of 
hypothermia and the temporary shunt. For 
aneurysms proximal to this level, however, 
they have constituted much more difficult 
and hazardous problems. For one thing, 
arrest of circulation at this level interrupts 
cerebral blood flow which, even after a few 
minutes, can result in fatal ischemic damage 
to the central nervous system. Also, occlusion 
o! the ascending aorta rapidly imposes such 
4 serious strain upon the left ventricle that 
acute cardiac failure may ensue. 
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Efforts to solve these problems were di- 
rected first toward use of temporary shunts 
which would permit maintenance of circula- 
tion during exclusion of the aortic arch. On 
the basis of their experimental studies in 
which multiple, small-bore, polyethylene 
tubes were employed for this purpose, 
Schafer and Hardin used this method on a 
patient whose aortic arch was resected, but 
the patient died in the operating room. A 
somewhat similar attempt was made by 
Stranahan and associates, who utilized a 
larger bore shunt 10 millimeters in diameter 
from ascending to descending aorta with one 
limb of the shunt to the innominate artery. 
Although the patient survived the operation, 
he died shortly after completion of the pro- 
cedure. Significantly, there were manifesta- 
tions of right hemiplegia, suggesting cere- 
bral damage from failure to provide circula- 
tion through the left common carotid ar- 
tery. 

We previously reported the use of the 
temporary shunt principle for resection of 
aneurysms of the aortic arch in 3 patients 
(1, 3). The shunts, made of polyvinyl sponge 
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Fic. 1. a, Posterior anterior roentgenogram of chest showing aneurysm arising in ascending aorta, 
the right lateral margin of which is outlined by flecks of calcium; b, lateral projection suggests in- 


volvement of transverse arch. 


(ivalon) with an internal diameter of 14 
millimeters in the first 2 cases and 20 milli- 
meters in the third case, were anastomosed 
end-to-side to the ascending and descending 
aorta and to both the innominate and left 
common carotid arteries. Despite use of 
hypothermia and the shunt, the first patient 
died on the sixth postoperative day of cere- 
bral damage from temporary ischemia re- 
sulting from thrombosis of the right carotid 
shunt. Both hypothermia and the shunt pro- 
cedure were also employed in the second 
case. Although this patient regained con- 
sciousness within 30 minutes after comple- 
tion of the operation and appeared to be 
progressing satisfactorily, respiratory diffi- 
culties subsequently developed which pre- 
sumably led to his death 6 hours later. In 
the third case only the shunt was employed. 
The immediate postoperative course seemed 
satisfactory, as evidenced by the fact that by 
the ninth postoperative day he was am- 
bulatory and taking a regular diet. Un- 


fortunately, a mediastinal infection de- 
veloped which led to his death 2 days later. 
Despite the fact that none of these patients 
ultimately survived, owing to development 
of tragic complications, this experience 
demonstrated the technical feasibility of the 
procedure. The method has, however, cer- 
tain disadvantages. For one thing, the neces- 
sity of performing and later removing the 4 
end-to-side anastomoses of the shunt pro- 
longs operative time, which in some of these 
patients may increase the operative risk. 
For another, it may not be possible to apply 
the shunt in cases in which the aneurysm 
arises quite proximally on the ascending 
aorta. Under these circumstances, the length 
of ascending aorta proximal to the aneu- 


rysm is insufficient to permit attachment of 


the shunt. 
For these reasons consideration was giver 


to the use of temporary cardiac bypass wit!: 


the artificial heart-lung apparatus. After th: 
feasibility of this method had been demon 
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Fic. 2. a, Angiocardiogram with, b, superimposed outline showing fusiform aneurysm involving 


ascending aorta and transverse arch. 


strated experimentally, temporary cardiac 
bypass was employed successfully in a pa- 
tient with an aneurysm involving the entire 
ascending aorta, which was resected and 
replaced with a homograft (2). It is now a 
little over 1 year since this operation was 
performed, and the patient is well and has 
resumed normal activities. The successful 
application of this procedure led us to the 
belief that it provides a better method of re- 
secting aneurysms of the aortic arch. This 
conviction has been strengthened by its suc- 
cessful application for this purpose in an- 
other patient whose aneurysm involved both 
the ascending aorta and transverse arch as 
illustrated in the following case report. 


\SE REPORT 


B. M., a 56 year old white man, was admitted to 
'e Methodist Hospital, Houston, Texas, March 12, 
57, because of pain in the left side of the chest of 1 
ar’s duration. Nine years previously the patient re- 
-ived multiple injections of penicillin because of a 
| ositive reaction to the serologic test for syphilis. Fol- 


- 


lowing this therapy the patient remained well and 
worked as a carpenter until 1 year before admission 
when he developed pain in the left side of the chest. 
Roentgenographic examination of the chest then re- 
vealed the presence of an aneurysm in the thoracic 
aorta, and since subsequent examinations showed 
progressive enlargement of the aneurysm, the patient 
was referred for surgical therapy. 

Physical examination on admission to the hospital 
was essentially normal. Blood pressure was 122 milli- 
meters of mercury systolic and 70 millimeters of 
mercury diastolic, and the pulse was regular. Results 
of electrocardiography and routine examinations of 
the blood and urine, including serologic tests for 
syphilis, were normal. Roentgenographic examina- 
tion of the chest revealed an aneurysm in the region of 
the aortic arch (Fig. 1). A thoracic aortogram per- 
formed March 14, 1957 showed a moderate sized 
fusiform aneurysm involving the ascending and trans- 
verse segments of the aortic arch including the origins 
of the innominate and left common carotid arteries 
(Fig. 2). 

On March 21, 1957, operation was performed under 
general anesthesia. With the patient in the supine 
position, both thoracic cavities were opened through 
an anterior incision made across the sternum and into 
both third intercostal spaces (Fig. 3). After the 
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Fic. 3. Drawing made at operation showing technique 
employed in resection of aneurysm. Inset shows incision 
used through anterior third intercostal spaces with 
transection of sternum. After opening pericardium and 
freeing mediastinal structures from aortic arch and its 
branches, the fusiform aneurysm is visualized arising 
from base of ascending aorta to origin of left subclavian 
artery. 

Fic. 4. Diagram showing method of exclusion of aortic 
arch using extracorporeal circulation. 


mediastinum was separated from the anterior chest 
wall, the base of the heart and upper mediastinum 
were well exposed by retraction of the chest wall on 
each side with rib spreaders. The aneurysm was fusi- 
form and involved a segment of the aorta that began 
4 centimeters beyond the base of the heart and ex- 
tended to the origin of the left subclavian artery 
(Fig. 3). Although the descending segment of the 
aortic arch was elongated and kinked, the diameter 
of the lumen in this region was essentially normal. 
The entire aortic arch and its branches were com- 
pletely exposed by opening the pericardium and dis- 
secting this structure, together with other mediastinal 
tissues including the pulmonary artery, from these 
vessels. After completely mobilizing the aortic arch, 
the aorta, both proximal and distal to the aneurysm, 
and the major aortic branches were encircled with 
umbilical tapes for traction during application of 
clamps. 

An artificial heart-lung apparatus using a modified 
DeWall-Lillehei oxygenator was primed with 6 units 
of heparinized blood. The superior and inferior venae 
cavae were mobilized within the pericardial cavity and 
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Fic. 4. 


encircled with umbilical tapes to be used later as 
temporary tourniquets. After the patient had been 
given 100 milligrams of heparin, a No. 16 tygon 
catheter was inserted into each vena cava through a 
small incision made in the right auricular appendage 
and secured in place by pursestring sutures. A similar 
catheter was inserted into the common iliac artery 
through an arteriotomy made in the right common 
femoral artery, and 2 smaller catheters were inserted 
into the innominate and left common carotid arteries. 
respectively, through small arteriotomies made distal 
to the aneurysm in the thoracic segments of these ves- 
sels. These 2 catheters only partially filled the lumen 
of these arteries and were held in place by sma!! 
pursestring sutures surrounding the arteriotomies. 
Cerebral circulation was thus maintained at all times. 

The venae cavae were occluded around the cath: - 
ters in these vessels, and the total cardiac inflow was 
diverted into the oxygenator, from which oxygenate: 
blood was pumped into the right common iliac, in- 
nominate, and left common carotid arteries. The rat 
of blood flow into the iliac artery was 2,100 cubi: 
centimeters per minute, and into each of the in 


Tas a | Biz. 


660 Surgery, Gynecology Obstetrics December 1957 
fo 
di 
: 
ar 
n 
2: 
. 
te 
n 
a 
it 
e 
a 
: 
\ 


Fic. 5. Drawing showing replacement of aortic arch 
following its excision with anastomosis of homograft to 
distal aortic opening using continuous suture of No. 000 
arterial silk. 


nominate and left common carotid arteries it was 
250 cubic centimeters per minute. Distal perfusion 
was assured in the last two arteries by application of 
temporary occluding clamps between the arterioto- 
mies and the aneurysm during the time of perfusion. 
A temporary occluding clamp was also placed across 
the left subclavian artery just distal to its origin. The 
aorta was then cross-clamped approximately 4 centi- 
meters distal to the origin of the coronary arteries and 
immediately beyond the origin of the left subclavian 
artery (Fig. 4). 

The aortic arch containing the aneurysm was then 
excised and replaced by a reconstituted lyophilized 
aortic arch homograft, care having been taken to 
preserve the vagus, recurrent laryngeal, and phrenic 
nerves. The graft was inserted by anastomosis of the 
distal aorta and then the left common carotid, in- 
nominate, and proximal aorta in that order, using 
continuous over-and-over through-and-through su- 
tures of No. 000 silk (Figs. 5 to 8). At the completion 
of the anastomoses 150 milligrams of protamine sulfate 
was given, and the bulldog clamps, which had previ- 
ously been placed on the innominate, left common 
carotid and subclavian arteries, were removed after 
which the distal and proximal aortic clamps were re- 
moved in that order. The tourniquets occluding the 
venae cavae were immediately released, the pump 
discontinued, and normal circulation was restored 
‘hrough the heart and lungs. The entire perfusion 


Fic. 6. Anastomoses of homograft to distal aortic open- 
ing and to left common carotid artery have been com- 
pleted, and the next anastomosis to innominate artery is 
being performed. 


time was 43 minutes. The operation was completed by 
removing the perfusion catheters, repairing the 
mediastinum, and closing the chest wall. Catheters 
were inserted into each thoracic cavity for drainage. 
Pathologic examination cf the specimen removed at 
operation showed the characteristic findings of a 
fusiform aneurysm of the ascending aorta and trans- 
verse arch, probably of syphilitic origin (Fig. 9). 

Immediately after the operation, the patient re- 
sponded to questions and moved all extremities. Re- 
covery was essentially uneventful, and the patient was 
discharged from the hospital 16 days after the opera- 
tion. He has since been observed several times and 
at this writing, 5 months postoperatively, his condi- 
tion continues to be satisfactory and he has resumed 
working full time as a carpenter. Roentgenograms of 
the chest made at his last follow-up examination ap- 
proximately 5 months after operation revealed essen- 
tially normal findings (Fig. 10). 


DISCUSSION 


The limiting factors to the successful ap- 
plication of resection of aneurysms of the 
proximal portion of the aortic arch sug- 
gested the need for a better method to solve 
the problem and led to consideration of the 
concept of extracorporeal circulation for 
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Fic. 8. Photograph at operation showing homograft 
replacing ascending aorta and transverse arch includ- 
ing branches to innominate and carotid arteries. 


this purpose, particularly in light of in- 
creasing experience demonstrating its suc- 
cessful employment in the treatment of in- 
tracardiac lesions. Accordingly, experiments 
were conducted in which an artificial hear'- 
lung apparatus with a modified DeWall- 
Lillehei bubble diffusion oxygenator was 
used. With total cardiopulmonary bypass 
being provided by this means and use of 
flow rates of approximately 35 cubic centi- 
meters per kilogram of body weight, it was 
found that circulation through the aortic 
arch could be arrested for periods up to 1 
hour without serious cardiac or neurologic 
disturbances. Of particular importance was 
the fact that cardiac function was main- 
tained in a relatively normal manner but 
obviously with reduced cardiac output dur- 
ing the period of occlusion of the aortic 
arch. With pulmonary ventilation also being 
maintained during this time, presumably 
the blood that remains in the cardiopul- 
monary system after total inflow occlusion 
provides adequate circulation to maintain 
myocardial viability. In this connection it is 


b 


Fic. 9. Photographs of: a, intact excised specimen showing fusiform aneurysm of ascending aorta 
and transverse arch, and, b, opened specimen showing degenerative changes in wall. 
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ol interest to observe that in our first patient 
on whom this method was employed for re- 
section of an aneurysm of the ascending 
aorta, cardiac arrest occurred about 10 min- 
utes after occlusion of the aorta and per- 
sisted during the remaining 21 minutes re- 
quired to complete the graft replacement. 
It was possible, however, to resuscitate the 
heart after release of the occluding clamp. 
It is believed that cardiac arrest occurred in 
this patient because it was necessary to ap- 
ply the occluding clamp so far proximally 
on the ascending aorta that it obstructed the 
ostia of one or both coronary arteries. In the 
case herein reported the clamp could be ap- 
plied above this level and cardiac function 
was maintained throughout the procedure. 

In the clinical application of this method 
certain technical aspects of the procedure 
deserve consideration. In our early experi- 
ence the approach employed consisted of 
anterior thoracotomy through the third in- 
terspace on both sides, with transection of 
the sternum and median extension of the in- 
cision cephalad to the supraclavicular notch 
and median sternotomy. In our more recent 
experience it has been found preferable to 
avoid the addition of the median ster- 
notomy since adequate exposure can be ob- 
tained by bilateral thoracotomy through the 
third interspaces and this permits more 
stable closure of the chest wall. If the aneu- 
rysm extends so far into the superior medi- 
astinal space as to interfere with proper ex- 
posure of the great vessels, it is preferable to 
expose the common carotid arteries by 
separate small incisions in the neck. In the 
dissection to free the aortic arch and aneu- 
rysm from surrounding structures, consider- 
able care should be exercised to avoid injury 
to the innominate vein and pulmonary 
artery, which are often intimately adherent 
to the aneurysm. Under these circumstances, 
i! may be preferable to abandon efforts to 
free these structures completely until after 
circulation through the aortic arch has been 
arrested. The aneurysm may then be safely 
«tered, its contents evacuated, and its wall 
removed from surrounding structures by in- 


Fic. 10. Roentgenogram of chest made approximately 
2 weeks after operation revealing absence of right 
mediastinal shadow representing aneurysm which was 
present in preoperative film shown in Figure 1. 


tramural dissection. The important step at 
this stage of the operation is to obtain com- 
plete circumferential mobilization of suf- 
ficient segments of the aortic arch proximal 
and distal to the aneurysm and of the great 
vessels arising from the arch to permit ap- 
plication of the occluding clamps. 
Extracorporeal circulation is provided in 
the standard manner, with 3 inch plastic 
catheters inserted into the venae cavae to 
divert venous cardiac inflow into the arti- 
ficial heart-lung apparatus from which 
oxygenated blood is returned to the patient 
through catheters inserted in the common 
femoral and both common carotid arteries 
(Fig. 4). Relatively small cannulas (No. 10 
or 12 French polyvinyl plastic catheters) are 
used for the latter vessels in order to avoid 
obstruction to carotid circulation before 
perfusion with the pump-oxygenator is be- 
gun. By this means carotid circulation is 
maintained throughout the procedure. Rela- 
tively low flow rates of approximately 35 
cubic centimeters per kilogram of body 
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weight per minute were employed in ac- 
cordance with our experience with this 
method for intracardiac lesions. Somewhat 
higher flow rates were used for carotid 
perfusion, since there is reason to believe 
that the central nervous system is less toler- 
ant of anoxia than other tissues of the body. 
For this reason efforts were made to ap- 
proximate normal cerebral blood flow which 
has been found by Kety and Schmidt to be 
54 cubic centimeters per 100 grams of tissue. 
Accordingly, optimum flow rates for carotid 
perfusion should range between 500 and 800 
cubic centimeters per minute divided equal- 
ly between both carotid arteries. Further 
experience, however, may indicate that even 
higher flow rates may be desirable. 

After excision of the aortic arch lesion the 
graft replacement is performed by using con- 
tinuous through-and-through sutures of No. 
000 arterial silk for the anastomoses. It is 
preferable to perform the anastomosis of the 
graft to the distal end of the aortic arch first 
and then to the left common carotid and in- 
nominate arteries in that order with the final 
anastomosis to the ascending aorta since 
this method facilitates their technical per- 
formance. Under some circumstances, how- 
ever, it may be desirable to perform the 
distal and proximal aortic anastomoses first 
after which the aortic clamps along with the 
vena caval occlusion could be released in 
order to restore normal cardiopulmonary 
function as rapidly as possible. The flow 
through the pump-oxygenator would then 
be reduced to the amount required to main- 
tain carotid perfusion during the time re- 
quired to complete the anastomoses to these 
vessels. 


SUMMARY 


The two major problems associated with 
resection of aneurysms of the proximal por- 
tion of the aortic arch are concerned with 
the rapidly fatal consequences of arrest of 
circulation through this vital segment of the 
aorta upon the heart and central nervous 
system. Earlier efforts to solve these prob- 


lems were directed toward use of temporary 
shunts to provide circulation during excision 
and replacement of the diseased segment and 
use of hypothermia to reduce cardiac output 
and oxygen requirement by the tissue. Al- 
though these methods proved to be feasible 
and to some extent effective in overcoming 
these problems, they have certain disad- 
vantages that impose additional risks to the 
operation. Moreover, in some cases in which, 
for example, the aneurysm arises quite proxi- 
mally on the ascending aorta, it is not 
technically possible to make use of the 
shunt. 

These disadvantages have been circum- 
vented by use of temporary cardiopulmo- 
nary bypass with the artificial heart-lung ap- 
paratus. This method was first successfully 
employed about 1 year ago in a patient with 
an aneurysm involving the ascending aorta, 
which was resected and replaced with a 
homograft. Its successful application in a 
second patient reported herein with a fusi- 
form aneurysm involving both the ascending 
aorta and transverse arch, treated by ex- 
cision and homograft replacement including 
restoration of continuity to both the in- 
nominate and left common carotid arteries, 
would suggest that it provides a_ better 
method for the resection of fusiform aneu- 
rysms of the aortic arch. 
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LYMPHANGIOSARCOMA SECONDARY TO 


CHRONIC LYMPHEDEMA 


JULIAN B. HERRMANN, M.D., F.A.C.S., New York, New York, and 
JOHN G. GRUHN, M.D., Pittsburgh, Pennsylvania 


LyMPHANGIOSARCOMA Originating in chron- 
ically edematous upper limbs was described 
for the first time in 1948 by Stewart and 
Treves. In 1918, Kettle had described ma- 
lignant endothelioma arising in a chron- 
ically edematous lower limb. In the 1948 
report, the lesions described were in the 
lymphedematous arm of postmastectomy 
patients and a relationship between carci- 
noma of the breast, chronic lymphedema, 
and lymphangiosarcoma was suggested. It 
is likely that these lesions formerly had been 
considered to be Kaposi’s sarcoma or, in an 
occasional patient, metastatic carcinoma 
of the breast. 

Lymphangiosarcoma associated with 
chronic lymphedema would seem to be 
relatively uncommon, for in the 9 years 
subsequent to the 1948 report only 15 cases 
in the upper limb and 1 case in the lower 
limb have been reported; undoubtedly, 
unreported cases were observed during this 
period. Since the initial study, all the re- 
ports, with 2 exceptions, have been de- 
scriptions of single cases. 

It was thought that further study of the 
available material would offer the oppor- 
tunity to review certain aspects of the eti- 
ology, prophylaxis, and treatment of lym- 
phangiosarcoma. In the present communica- 
tion, 5 additional cases of postmastectomy 
lvmphangiosarcoma are described, 2 with 
autopsy protocols. ‘The data of these 5 cases 
and the 21 reported by other investigators 
have been analyzed. 

Case 1. C.R.,a 49 year old white woman, first noted 


« mass in the right breast, about 2 centimeters in di- 
«meter, in December 1931, when she was 46 years old. 


From the Surgical and Laboratory Divisions, The Montefiore 
: ospital, New York. 


Three months later, a right radical mastectomy was 
performed. The pathologic report was “infiltrating 
duct carcinoma.”’ The patient received extensive irra- 
diation to the right axilla for a considerable period of 
time. The right arm subsequently became edematous 
and painful, and this condition persisted. Thirteen 
years after the mastectomy, bluish nodules were 
found in the skin of the edematous right arm. Shortly 
thereafter, bloody pleural fluid was obtained by 
thoracentesis, and symptoms suggestive of duodenal 
ulcer appeared. Four months after the onset of pul- 
monary symptoms, the patient died of pulmonary 
metastasis. An autopsy was performed. 

Microscopic pathology. Slides from the original mas- 
tectomy specimen were available and confirmed the 
diagnosis of carcinoma of the breast. Sections from 
the lung revealed a primary oat cell carcinoma in- 
volving a large bronchus (Fig. 1). Examination of the 
skin nodules of the arm, of lesions found in the right 
pleura, pericardium, diaphragm, thyroid gland, esoph- 
ageal lymph nodes, and in the base of a duodenal ulcer 
revealed a histologic pattern that was considered to be 
consistent with Kaposi’s sarcoma. This material was 
reviewed recently and the diagnosis of lymphangio- 
sarcoma was made (Fig. 2). The duodenal ulcer was 
considered to be the result of a submucosal metastatic 
focus of lymphangiosarcoma (Fig. 3). No mammary 
carcinoma was found. 


This patient had 3 primary malignant 
neoplasms. Lymphangiosarcoma appeared 
13 years after mastectomy. On postmortem 
examination, no mammary carcinoma was 
found. 


Case 2. F. O., a 74 year old white woman, in June 
1945, at the age of 66 years, underwent a left radical 
mastectomy for an infiltrating ductal carcinoma, 
metastatic to the ipsolateral axillary lymph nodes. She 
subsequently received irradiation to the left axilla. Six 
years later, she underwent a right simple mastectomy 
and low axillary dissection for a scirrhous carcinoma. 
There was no axillary nodal involvement and no 
clinical or roentgenologic evidence of metastatic 
disease. 

Subsequent to the mastectomies, there was no arm 
edema, until about 9 years after the left radical mas- 
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Fic. 1. Case 1. Carcinoma of bronchus (mid power). 
Tumor consists of elongated cells with hyperchromatic 
ovoid and elongated nuclei. 


tectomy, when the left arm began to swell. At this 
time, the skin was found to contain areas of yellow 
discoloration of fading ecchymoses and purplish 
nodules arising from the inner aspect of the arm (Figs. 
4 and 5). Biopsy of a nodule was performed and a di- 
agnosis of lymphangiosarcoma was made. Inter- 
scapulothoracic amputation was advised but was 
refused. The involved area was then widely excised 
in continuity with the fascial covering of the arm 
muscles and a split thickness skin graft applied. New 
nodules soon appeared outside the grafted area and 
gradually spread down the forearm to the hand 
and up the arm to the shoulder and chest wall. Radia- 
tion therapy was ineffective. The patient died of lym- 
phangiosarcoma 1 year after it appeared. An autopsy 
was performed. 

Gross pathology. The muscles of the arm and forearm 
were in their fascial compartments but were exten- 
sively replaced by tumor which extended to the peri- 
osteum of the long bones. The tumor masses on the left 
lateral thoracic wall extended through the intercostal 
muscles to involve the pleura. There was extensive 
involvement of the left internal mammary chain of 
nodes; the right chain was uninvolved. 

Microscopic pathology. Lymphangiosarcoma was found 
to involve the left arm, adjacent neck and thoracic 
wall, left lung and pleura, pericardium, diaphragm, 
and left internal mammary nodes. The photographs 


Fic. 2. Case 1. Skin lesion of lymphangiosarcoma. 
Vascular channels which are lined by plump endothe- 
lial cells. 


illustrate the most pertinent histopathologic findings, 
with emphasis on the angiomatous pattern, the plump 
endothelial cells, and lumina devoid of red cells (Figs. 
6 to 9). In most slides, however, were many fields in 
which the stroma was hemorrhagic. Foci of lymphec- 
tasia were readily seen. The tumor was fairly uniform 
in appearance. The somewhat wider structural gamut 
seen in the previous case, with foci resembling granu- 
lation tissue, aggregates of histiocytes, and small mats 
of spindle cells were not present. No mammary car- 
cinoma was found. 


This patient had bilateral asynchronous 
mammary carcinoma, apparently primary 
(5). There was no postoperative arm edema. 
Lymphangiosarcoma appeared in the arm 
on the side of the radical mastectomy per- 
formed 9 years previously. On postmortem 
examination no mammary carcinoma was 
found. 


Case 3. A. S., a 68 year old white woman, was firs! 
seen in 1944 for a tumor of the left arm. In 1930, a: 
the age of 54, she underwent a left radical mastec 
tomy. Soon after, persistent edema of the arm de 
veloped. Pathologic data from the breast operatio:: 
were not available. Fourteen years after mastectomy 
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tumor nodules appeared in the skin of the edematous 
left arm, which on biopsy examination were reported 
as Kaposi’s sarcoma. There was no clinical or roent- 
genologic evidence of recurrent or metastatic car- 
cinoma of the breast. Subsequently the nodules coa- 
lesced to form a large, ulcerated mass that was excised 
(Fig. 10). The area was irradiated and there was good 
regression of satellite lesions. However, the patient’s 
condition deteriorated and she died 10 months after 
excision of the tumor, presumably of the sarcoma. 

Subsequent review of the pathologic material re- 
vealed a histologic pattern of lymphangiosarcoma. 

Case 4. J. L., a 66 year old white woman, had hyper- 
thyroidism at the age of 40 years, and at the age of 42 
years had menorrhagia. She received intracavitary 
uterine radium for the menorrhagia, resulting in the 
menopause. She underwent a right radical mastec- 
tomy for carcinoma at the age of 56 years. The type 
of carcinoma and lymph nodal status were not de- 
scribed. A few months after mastectomy persistent 
edema developed in the right forearm. Six years after 
the mastectomy, laminectomy was performed be- 
cause of compression symptoms from metastasis to the 
vertebrae. The pathologic report was metastatic ad- 
enocarcinoma. Three years later, roentgenography 
revealed osteolytic metastases to the pelvic bones. 

Ten years after mastectomy and 4 years after ap- 
pearance of metastasis to the spine, purplish nodules 
appeared in the skin of the edematous right forearm 
and later appeared in the arm. Biopsy examination 
revealed lymphangiosarcoma. There was initial re- 
gression with radiation therapy but the lesions soon 
reappeared and spread to involve the entire extrem- 
ity and the chest wall; and subsequently there was 
evidence of pleural effusion. Nine months after the 
initial appearance of lymphangiosarcoma, the patient 
died. It is believed that she died of lymphangiosar- 
coma. However, since she had metastatic breast car- 
cinoma in the bones, death from carcinoma of the 
breast cannot be excluded. 


In this patient it is noteworthy that the 
postmastectomy edema was limited to the 
forearm and that the initial lymphangio- 
sarcomatous lesions appeared in the skin of 
the forearm; usually the lesions appear ini- 
tially on the lower part of the upper arm. 


Case 5. L. S., a 44 year old white woman, at the age 
of 36 underwent a right radical mastectomy, preceded 
by roentgen therapy to the breast. The pathologic 
diagnosis was infiltrating ductal carcinoma, grade 2, 
with no axillary nodal involvement. The patient was 
menstruating regularly. Soon after the operation, 
marked and persistent edema of the right arm de- 
v-‘oped. There was a severe erysipeloid reaction in 
th: edematous arm 2 years later, and a large purplish, 
ndular, ulcerating lesion was found on the inner 


Fic. 3. Case 1. Duodenal ulcer (low power). Intact 
mucosa on left. The dark staining tissue in the lower left 


corner is lymphangiosarcoma. 


aspect of the right arm 8 years after the mastectomy. 
There were many satellite purplish nodules surround- 
ing the ulcerated area, extending upward almost to 
the axilla. The patient stated that the process began 
as bruises of the skin subsequent to pinching, and pro- 
gressed rapidly (Fig. 11). 

Roentgen studies of the chest, lumbar spine, pelvis, 
right humerus, and shoulder girdle failed to demon- 
strate evidence of metastatic disease. An interscapu- 
lothoracic amputation was performed. Pathologic 
examination of the extremity revealed almost com- 
plete destruction by tumor of the biceps muscle. The 
microscopic diagnosis was lymphangiosarcoma. 

About 1 month after the forequarter operation, 
metastatic lymphangiosarcomatous nodules were 
found in the adjacent skin of the chest wall and 8 
months after amputation of the arm, the patient died 
of lymphangiosarcoma. 


MORPHOLOGIC CONSIDERATIONS 


Postmastectomy lymphangiosarcoma gen- 
erally is supposed to be a primary neoplasm 
and not a unique sarcomatous transforma- 
tion of carcinoma of the breast; on this sup- 
position, therapy is based. 

Stewart and Treves directed attention to 
the similarity of lymphangiosarcoma to 
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Fic. 4. 


Fic. 4. Case 2. Lymphangiosarcoma lesions before the area was excised and skin grafted. 


Fic. 5. Case 2. Close up view of the lesions. 


Kaposi’s angiosarcoma in their initial study. 
They described the pathology in detail, 
emphasized the problems of histologic dif- 
ferential diagnosis, and concluded that this 
neoplasm specifically originated in the lym- 
phatics and should be considered as dis- 
tinct from angiosarcoma; the distinctiveness 
has been called into question. 

Hilfinger and Eberle commented: ‘‘We 
are not convinced that this tumor arises 
solely from lymphatics . . . is it not possible 
that whatever the inciting mechanism, 
blood as well as lymph capillaries may be in- 
volved and actually are a part of the tumor?” 

Allen described the histology of postmas- 
tectomy lymphangiosarcoma as “‘quite simi- 
lar to that of Kaposi’s sarcoma. Just as the 
lesions appear to be grossly similar in basic 
respects . . . both show an identical range of 
anaplasia from the well differentiated foci 
of thin walled vessels that resemble simple 
lymphangiectasia or telangiectasia to the 
extremely anaplastic areas which, studied 
apart, would be impossible to identify as 
vasculogenic. All intermediate grades of 
differentiation of endothelial cells may be 
present. Moreover, in both entities there is 
commonly an intimate association with 
lymphocytic foci.” 

McCarthy and Pack, in 1950, in a survey 
of 56 cases of angiosarcoma and Kaposi’s 


Fic. 5. 


sarcoma, included 2 cases of lymphangio- 
sarcoma, and stated: ‘‘In our opinion the 


' lymphangiosarcomas of the upper extremi- 


ties developing in surgical elephantiasis are 
truly identical with Kaposi’s sarcoma.” 

We have compared our 2 autopsy cases 
of lymphangiosarcoma with 3 autopsy cases 
of Kaposi’s angiosarcoma. The pattern of or- 
gan involvement of the two conditions does 
not appear to differ appreciably. Histologi- 
cally, the benign hemangiomatous phases, 
the vascular granulation tissue phases, and 
the fibrosarcomatous phases of Kaposi’s sar- 
coma are not easily confused with lymphan- 
giosarcoma. Naturally, the presence of histio- 
cytes, hemosiderin, and slight fibroblastic 
proliferation about the vascular channels of 
lymphangiosarcoma may cause confusion 
with Kaposi’s sarcoma, and there are slides 
in our material from which we cannot make 
an unequivocal differential diagnosis be- 
tween Kaposi’s sarcoma and lymphangio- 
sarcoma. However, features such as thie 
more uniformly angiomatous pattern of 
lymphangiosarcoma, with large vascular 
channels well outlined by reticulum stains, 
with lumina usually devoid of red cells and 
lined by plump endothelial cells are usually 
helpful in differential diagnosis. 

With the exception of 1 patient (our Cas: 
4), recurrent or metastatic breast carcinom:: 
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Fic. 6. Case 2. Characteristic architecture of lymphan- 


giosarcoma. Vascular channels lined by plump endo- 
thelial cells. 


has not been manifest clinically or by post- 
mortem examination. Pulmonary and pleu- 
ral involvement by lymphangiosarcoma in 
the 4 patients upon whom autopsy was per- 
formed corresponds to the observed clinical 
pattern of pleural and pulmonary involve- 
ment. Jessner and associates have described 
the autopsy findings in their patient in 
whom numerous metastatic nodules were 
found proximal to the amputation site, on 
the left chest wall, within anterior cervical 
and infraclavicular nodes and within the 
left lung. They made no mention of the 
presence or absence of mammary carci- 
noma. Cruse and co-workers found pulmo- 


ic. 8. Case 2. Lymphangiosarcoma involving peri- 
neurium and adjacent tissue in axilla. 


Fic. 7. Case 2. Wilder silver stain showing vascular 
channels which are clearly demarcated by argyrophilic 
fibers. 


nary metastases of lymphangiosarcoma but 
no evidence of mammary carcinoma in the 
autopsy findings in their patient. Stewart’s 
comment on his fourth case that sections 
from the lungs were eventually examined 
suggests that an autopsy was performed, 
but no details were given. 

Although our material adds nothing new 
to the study of the pathogenesis of lymphan- 
giosarcoma we trust it can contribute to the 
sum of anatomic facts which must yet be 
acquired. We use the term “lymphangio- 
sarcoma” with reservation regarding path- 
ogenesis from lymphatics alone but with 
complete conviction that so distinctive a 


Fic. 9. Case 2. Complete replacement of small lymph 
node by lymphangiosarcoma. 
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Fic. 10. Case 3. Lymphangiosarcomatous lesions of 
arm and forearm. 


clinicopathologic entity warrants a distinc- 
tive designation. 


STUDY OF THE COLLECTED CASES 


Age. ‘The mean age at the time of mastec- 
tomy of those patients in whom lymphan- 
giosarcoma subsequently appeared was 
51.5 years, which corresponds with the 
mean age at the time of mastectomy for 
breast carcinoma in general. The youngest 
patient was 36 years and the oldest was 68 


Fic. 11. Case 5. Massive iyimphangiosarcomatous in- 
volvement of arm extending almost to axilla. 


years old. The mean age at the time lyn:- 
phangiosarcoma appeared was 62 years; 
the youngest patient was 44 years and the 
oldest was 77 years old. 

Interval between mastectomy and appearance 
of lymphangiosarcoma. The mean _ interval 
between the time of mastectomy and ap- 
pearance of lymphangiosarcoma was 10.5 
years; the shortest interval was 5 years and 
the longest was 24 years. 

Duration of lymphedema. The mean dura- 
tion of lymphedema in the 22 patients who 
had persistent postmastectomy lymphedema 
was 9.7 years; the shortest duration was 5 
years and the longest was 24 years. 

Apparent cure of the carcinoma of the breast. 
At the time lymphangiosarcoma appeared 
there was no evidence of recurrent or meta- 
static breast carcinoma, with the exception 
of 1 of our patients who had osteolytic metas- 
tases for 4 years prior to the appearance of 
lymphangiosarcoma (Case 4). There was 
no evidence of carcinoma of the breast in 
the 4 autopsy cases—2 reported cases, and 2 
in our group (Cases 1 and 2). In general, 
lymphangiosarcoma occurred in patients 
with relatively long survival—those appar- 
ently cured of the disease or who have estab- 
lished resistance to the disease. 

Pathology of the breast carcinoma. The histo- 
logic types of breast carcinoma did not form 
a distinctive pattern and were not unusual. 
The particular type of breast carcinoma 
prone to be followed by lymphangiosarcoma 
could not be predicted from the available 
data. 

The presence or absence of lymph nodal 
invasion at the time of mastectomy was 
stated for 14 patients; 4 had metastasis to 
the nodes. It is possible that only a small 
proportion of the patients had axillary nodal 
invasion and that this could be an important 
factor in the relatively long postmastectomy 
survival. 

Role of lymphedema. Chronic lymphostas's 
is an apparently significant predisposiny 
factor in lymphangiosarcoma but not neces- 
sarily essential, since 4 patients (includin: 
our Case 2) had transient or no pre-existen' 


eit 


¢ edi 
ha 
| 
ph 
re] 
tla 
ho 
col 
du 
a 
tal 
pa 
th 
ly 
4 
wi 
— ro 
ca 
or 


Herrmann and Gruhn: LYMPHANGIOSARCOMA SECONDARY TO CHRONIC LYMPHEDEMA 671 


edema. Edema first appeared in the elev- 
enth year after mastectomy in Froio and 
Kirkland’s patient and was present for only 
1 year before lymphangiosarcoma appeared. 

In certain patients, such as our Case 2, 
lymphedema had not been present previ- 
ously and developed when the lymphan- 
giosarcomatous lesions appeared, probably 
as the result of venous and lymphatic block- 
age by the neoplasm. In 1 patient there was 
bilateral lymphedema for 8 and 10 years, 
respectively, but lymphangiosarcoma ap- 
peared in only one arm—on the side which 
had not been irradiated. 

Chronic lymphedema appeared to be a 
significant factor in 2 reported cases of lym- 
phangiosarcoma of the lower limb. Kettle 
reported a woman who had had elephan- 
tiasis of the right foot and leg since her child- 
hood. There was a history of bluish-red dis- 
coloration of the skin of the leg of 2 years’ 
duration before amputation of the leg was 
performed when she was 44 years old. A 
year later recurrence in the stump necessi- 
tated disarticulation at the hip joint. The 
pathologic diagnosis was malignant endo- 
thelioma with involvement of the inguinal 
lymph nodes. The patient was free of disease 
4 years after its onset. 

Martorell reported a patient with lym- 
phangiosarcoma of the leg, confirmed by 
biopsy examination. This patient had chronic 
lymphedema of the legs, more prominent 
in the right leg. Edema had developed after 
removal of a metal plate used for osteosyn- 
thesis of a fracture of the right femur. There 
was no preceding neoplasm. 

It is noteworthy that the occurrence of 
lymphangiosarcoma has not been described 
with chronic lymphedema of the lower 
limbs secondary to varicose ulcers, throm- 
bophlebitis, chronic hereditary edema (Mil- 
roy’s disease), filariasis, or in the less usual 
cases of chronic lymphedema of the breasts 
or upper limbs which occur in women who 
have filariasis. 

Role of irradiation. It may be significant 
that 16 of the mastectomy patients received 
either preoperative irradiation to the breast 


or postoperative irradiation to the axilla on 
the side subsequently involved by lymphan- 
giosarcoma; there was no available informa- 
tion as to radiation therapy for 8 patients, 
and some of these may have received irra- 
diation. One patient did not receive any 
irradiation. In 1 patient, with edema of both 
upper extremities after bilateral radical 
mastectomy and postoperative irradiation 
to one side, lymphangiosarcoma developed 
on the side that had not been irradiated. 

Numerous observers believe that postmas- 
tectomy arm edema occurs more frequently 
in patients who receive irradiation than in 
those who do not receive this type of ther- 
apy. Since irradiation is administered usu- 
ally to the chest wall or axilla and since the 
initial lesions of lymphangiosarcoma appear 
usually above or below the elbow, irradia- 
tion probably is not a direct causal agent. 
Indirectly, however, it may be an important 
contributory agent by initiating or further- 
ing the development of postmastectomy 
edema. 

Erysipeloid reactions, not uncommon in 
the arm on the irradiated side, also may pro- 
duce edema or augment a pre-existent 
edema. An erysipeloid reaction was report- 
ed in 2 patients. 

Since there is diversity of opinion con- 
cerning the benefits to be obtained from 
premastectomy and postmastectomy radia- 
tion therapy, the indications for the use of 
these procedures would seem to warrant 
further study. It might be well to use pro- 
phylactic irradiation most circumspectly in 
an attempt to reduce the occurrence of post- 
mastectomy arm edema and, possibly, of 
lymphangiosarcoma. 

Role of a possible systemic carcinogen. Since 
lymphangiosarcoma usually does not occur 
in most types of chronic lymphedema not 
associated with carcinoma of the breast, the 
hypothesis of a systemic carcinogen has been 
proposed. It is of interest that 4 of the 26 
patients in the present series had 2 appar- 
ently primary carcinomas in addition to 
lymphangiosarcoma; 3 had bilateral, ap- 
parently primary, mammary carcinoma 


(including our Case 2); and 1 had an oat cell 
pulmonary carcinoma (Case 1). 

Warren and Ehrenreich, from their study 
of multiple malignant neoplasms, believe 
that the frequency (3.1 per cent) is greater 
than can be accounted for on the basis of 
chance alone. Although the present series 
is too small to permit definitive evaluation 
of frequency, multiple malignant tumor oc- 
currence in this group of patients could be 
considered as comparatively high. 

In evaluating the concept of a systemic 
carcinogen, however, it is necessary to con- 
sider the cases with no proof of pre-existent 
malignant neoplasm; 1 reported in the ori- 
ginal study by Stewart and Treves, our 
Case 3, and the 2 cases of lymphangiosar- 
coma of the lower limb without pre-existent 
malignant neoplasia of Kettle and of Mar- 
torell. It is also necessary to consider the 
possibility that the apparent relationship 
of carcinoma of the breast and lymphangio- 
sarcoma may be due to the circumstance 
that radical mastectomy is the major cause 
of prolonged, severe lymphostasis in the 
upper extremity. 

Therapy and prognosis. Surgery, irradiation, 
or a combination of these procedures has 
been the treatment of lymphangiosarcoma. 
The surgical procedures have been wide 
excision of the involved area and applica- 
tion of skin graft, amputation of the extrem- 
ity, and forequarter amputation. 

The results of therapy, the eventual 
course of the disease, and the duration of 
life of the patients are most discouraging. 
The prognosis probably will be poor regard- 
less of the therapy used since the neoplasm 
arises in the lymphatics, and possibly the 
blood channel walls, and metastasizes early 
and widely by these routes. Hilfinger and 
Eberle stated: “Early invasion of veins is a 
characteristic tendency of the tumor prob- 
ably because of involvement of the peri- 
venule lymphatics in the tumor process.” 
When the tumor is detectable locally, the 
disease probably has become disseminated 
in most instances. Radical or conservative 
surgery as well as radiation therapy have 
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been ineffectual in the majority of the re- 
ported cases. Death, usually due to pulmon- 
ary metastases, usually occurs within a year 
of institution of therapy. 

Amputation may offer some hope for 
disease eradication in an occasional patient: 
2 patients are living 3 years after interscapu- 
lothoracic amputation, apparently free of 
disease. 

Rate of local spread and recurrence ap- 
pear to vary. In Bowers’ patient, there was 
no residual disease in the upper extremity 
which was biopsied twice and then removed 
7 months after the initial appearance of 
lymphangiosarcoma. All of the disease ap- 
parently was removed by the excisional 
biopsies. This patient is one of the 3 year 
survivals. 

Radiation therapy induced disappear- 
ance of lesions in 4 patients. One patient 
survived 4 years and another is still living 
6 years after appearance of the lesions. One 
of Nelson’s patients had “excellent regres- 
sion” when reported 3 months after irradia- 
tion, and 1 of our patients (Case 4) obtained 
good regression of the lesions after receiving 
irradiation. The lesions soon reappeared 
and the patient died about 10 months later, 
presumably of lymphangiosarcoma. 

There may be variations in the degree of 
radiosensitivity as well as in the degree of 
malignancy and host resistance, which may 
account for variations in response to ther- 
apy. It is possible that the patients benefited 
by radical surgery would have reacted fa- 
vorably to irradiation, and it may be ad- 
visable to use irradiation as the initial ther- 
apy. Should the lesions not respond to irra- 
diation within a reasonable period of time, 
interscapulothoracic amputation then could 
be considered. It is possible that early recog- 
nition and treatment of the disease may 
improve the prognosis. 

Since lymphangiosarcoma seems to be a 
sex-linked phenomenon (all of the patients 
reported up to the present have been 
women), a trial of androgenic hormone 
therapy and either surgery or radiation 
therapy might be of some advantage. 
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Prophylaxis may be the most promising 
measure for a disease that has been rapidly 
fatal in most patients. The use of meticulous 
operative and postoperative care to de- 
crease the possible occurrence of hema- 
tomas, serum pockets, and infections, and 
the use of preoperative and postoperative 
irradiation with judgment and skill may 
decrease the incidence of arm edema. 


DISCUSSION 


Study of the 26 cases of upper limb and 2 
cases of lower limb lymphangiosarcoma 
demonstrates only one characteristic com- 
mon to all patients—they are all women. 
Although this does not necessarily establish 
lymphangiosarcoma as a sex-linked phenom- 
enon, it is of interest that Kaposi’s sar- 
coma, with a histologic pattern similar to 
that of lymphangiosarcoma, is found pre- 
dominantly in men. 

A possible explanation for the prevalence 
of lymphangiosarcoma in women may be 
that lymphedema, considered by many a 
prerequisite for the development of lym- 
phangiosarcoma, is found most often in the 
arm after mastectomy, a therapeutic pro- 
cedure performed predominantly on women. 

The majority of women with carcinoma 
of the breast develop metastatic disease or 
succumb to the carcinoma within 5 years of 
mastectomy. About 30 per cent survive 10 
years. Some swelling of the arm appears in 
about 50 per cent of these patients, but is 
extreme in only 3 to 5 per cent. The number 
of patients with the apparent prerequisites 
for the development of lymphangiosarcoma 
of the upper extremity (postmastectomy 
longevity and prolonged lymphedema) is 
small, which may account for the infre- 
quency of the disease. 

Although preceding malignant neoplasia 
and chronic lymphedema are considered 
important contributory factors in the de- 
velopment of lymphangiosarcoma, there 
are inconsistencies difficult to reconcile with 
the concepts of etiology proposed up to the 
present. These inconsistencies would seem 
to warrant further study. 


SUMMARY AND CONCLUSIONS 


Twenty-six cases of postmastectomy lym- 
phangiosarcoma were studied, 21 cases re- 
ported by various investigators and 5 cases 
reported by us. There were, in addition, 2 
cases of lymphangiosarcoma of the lower 
extremity. 

The mean age of the patients at the time 
of mastectomy was 51.5 years. The mean 
age at the time of appearance of lymphan- 
giosarcoma was 62 years. 

Lymphangiosarcoma occurred most fre- 
quently in the mastectomy patients appar- 
ently cured of breast carcinoma. Evidence 
of metastatic breast carcinoma was present 
in only 1 patient, and postmortem exami- 
nation of 4 patients revealed no evidence of 
mammary carcinoma. The likelihood of 
recurrences or metastases decreases as the 
postoperative interval increases, which is a 
probable explanation for the mean interval 
of 10 years between mastectomy and occur- 
rence of lymphangiosarcoma. 

The microscopic appearance of lymphan- 
giosarcoma was studied and compared with 
that of Kaposi’s sarcoma. The possibility of 
blood vessel origin of lymphangiosarcoma 
could not be excluded. 

The significance of preceding malignant 
neoplasia, of irradiation, and of chronic 
lymphedema, as possible predisposing fac- 
tors was investigated. None could be defini- 
tively implicated as the actual causal factor 
because of inconsistencies; all may play a 
part. 

The prognosis for patients with lymphan- 
giosarcoma is grave. Most patients died of 
pulmonary metastasis within 1 year and no 
therapeutic procedure has proved satisfac- 
tory. 

Four patients survived 3 or more years. 
Two patients had received radiation ther- 
apy only and 2 patients had undergone in- 
terscapulothoracic amputation. 

It is suggested that irradiation be the 
initial therapy since lymphangiosarcoma is 
radiosensitive in certain patients. Inter- 
scapulothoracic amputation can be con- 
sidered if no favorable response is obtained 
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within a relatively short time after institu- 
tion of radiation therapy. 
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RADICAL PANHYSTERECTOMY AND PELVIC NODE 
EXCISION FOR CARCINOMA OF THE CORPUS UTERI 


ARTHUR E. SCHWARTZ, M.D., and ALEXANDER BRUNSCHWIG, M.D., F.A.C.S., 


New York, New York 


THE TREATMENT of carcinoma of the corpus 
uteri as practiced throughout most of this 
country consists of a classical panhysterec- 
tomy, perhaps slightly more extended than 
that employed for benign disease. This is 
often followed or preceded by radiotherapy. 
It is generally assumed that involvement of 
pelvic nodes is a late phenomenon and, once 
it is apparent, that there is already wide- 
spread involvement and that the disease is 
beyond control. Javert in 1952 drew atten- 
tion to the finding of benign endometrial 
“‘metastases” (endometriosis) in pelvic nodes 
and emphasized that malignant endometri- 
um is capable of a similar mode of spread. 
In 50 patients with endometrial carcinoma 
he found 14 instances of pelvic lymph node 
metastases (28 per cent). These studies were 
based upon samplings of selected nodes with 
only 4 complete pelvic lymphadenectomies. 

Since 1947, the policy of radical hysterec- 
tomy and pelvic node dissection has been 
followed on the Gynecological Service of the 


Memorial Center for Cancer and Allied ‘ 


Diseases for corpus carcinoma when the 
patients’ general condition has permitted. 
The records of these cases were reviewed by 
one of us (A.E.S.) and constitute the basis of 
this report. It had been hoped that this 
method would be employed in an increasing 
number of patients each year. However, the 
frequent association of endometrial cancer 
with hypertension, diabetes, obesity, and 
advanced age has limited the group in which 
an extended procedure could be performed 


sg ~ Memorial Center for Cancer and Allied Diseases, 
ew York. 

Data presented in this study were compiled with the aid of a 
grant to Memorial Center from the James S. and Marvel W. 
Adams Foundation, Greenwich, Connecticut. 
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to about 20 per cent of those patients oper- 
ated upon year after year. The fact that 
there are many reports showing “good re- 
sults” following simple total hysterectomy is 
also a factor in deliberately selecting the 
better risk patients for radical hysterectomy 
and pelvic node excision. When a radical 
hysterectomy with pelvic node dissection 
was not performed, a Wertheim type of 
radical hysterectomy was done. Sometimes 
only a simple total hysterectomy was carried 
out. 

An initial report of this program was pre- 
sented in 1954 (1). At that time 57 patients 
had been operated upon with a 17 per cent 
incidence of pelvic lymph node metastases. 
The present report constitutes a follow-up 
and extension of the series. Lefevre has also 
reported on a series of 45 cases of endo- 
metrial carcinoma in which pelvic lymphad- 
enectomy was performed together with 
radical panhysterectomy. Sixteen per cent of 
his cases showed metastases in pelvic lymph 
nodes. In Lui and Meigs’ series of 47 cases of 
radical panhysterectomy and pelvic node 
dissection for endometrial carcinoma, 23 per 
cent had lymph node metastases. 

Since 1947, ninety-six pelvic node dissec- 
tions have been done in combination with 
panhysterectomy or excision of a cervical 
stump for endometrial carcinoma. Thirty- 
seven patients have been followed-up 5 years 
or longer. Of these, 28 are alive and without 
evidence of disease—a “‘5 year survival” of 
73 per cent. 

One patient died 3 days postoperatively 
of atelectasis and acute cardiac failure (a 
surgical mortality of 1.1 per cent). A second 
patient died 44 days postoperatively of an 
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TABLE I.—SUMMARY OF PATIENTS WITH METASTASES IN PELVIC LYMPH NODES WHO HAD PANHYSTEREC- 
TOMY OR EXCISION OF CERVICAL STUMP WITH PELVIC NODE DISSECTION FOR ENDOMETRIAL CARCINOMA 


Status 
Living and well 7 yrs. 11 mos. 


Living and well 5 yrs. 8 mos. 
Living and well 2 yrs. 5 mos. 


Lived 3 yrs. 8 mos. 

Died pulmonary metastases 
Lived 1 yr. 11 mos. 

Died of recurrent disease 
Lived 6 mos. 

Died pulmonary metastases 
Lived 3 mos. 

Died of recurrence 


Lived 1 yr. 10 mos. 

Died general abdominal met. 
Lived 1 yr. 8 mos. 

Died of recurrence 


Lived 1 yr. 7 mos. 
Died of recurrence 


Location. Myometrial 
Case Fundus Isthmus Endocervix _ invasion Location of metastatic nodes 
1 x x x Deep Left common iliac and parametria 
M.W. bilaterally 
2 x Minimal Left obturator 
F.B. 
3 x x x Minimal _Left obturator 
EF. Left external iliac 
4 x x x Deep Left obturator 
M.A. Parametria bilaterally 
-] x * x Deep Left common iliac 
A.T. Left obturator 
6 x ‘Deep Left obturator 
E.R. 
7 x x 4 Deep Periaortic (frozen section neg. 
B.P. permanent section pos.) Left 
external iliac 
8 x x x Deep Left common iliac 
M.M. 
9 x x x Deep Bilateral hypogastric 
B.F. Right external iliac 
10 x ? Deep Obturator bilaterally 
S.R. Parametria bilaterally 
11 x x Minimal Right parametrial 
M.C. 
12 (Cervical stump) Deep Parametria bilaterally 
S.A. 
13 x x Deep Rt. common and external iliac 
A.C, 


intraperitoneal abscess following re-explora- 
tion for intestinal obstruction—a_ hospital 
mortality of 1.1 per cent and total mortality 
of 2 patients, i.e., 2.2 per cent. 

As with hysterectomy and node dissections 
for cancer of the cervix, urinary complica- 
tions have consisted mainly of vesicle atony 
and stress incontinence which usually re- 
turns to normal within 30 days. One pa- 
tient, however, has remained incontinent 
requiring a permanent indwelling catheter. 
There were 8 instances of postoperative 
urinary tract fistulas, an incidence of 8.3 
per cent. These include 1 vesicoabdominal 
wound fistula, 3 ureterovaginal fistulas, and 
4 vesicovaginal fistulas. Of the 3 uretero- 
vaginal fistulas, 1 healed spontaneously, 1 
was treated by ureterocutaneous anastomo- 
sis, and the third constituted the hospital 
mortality previously noted. Three of the 
vesicovaginal fistulas healed spontaneously 
and the fourth was successfully repaired 
from below, 3 months following the original 
surgery. The patient with the vesicoabdom- 
inal wound fistula died of recurrent disease. 
Urinary fistulas must be expected and ac- 


Lived 1 mo. Died of pneumonia and 
cardiac failure postop. 
Lived 2 vrs. Died of recurrence 


Died of recurrence; date unknown 


cepted up to a point in radical pelvic sur- 
gery for cancer and in themselves do not 
militate against such surgery. The surgeons 
concerned must be willing and able to man- 
age such complications. 

In 13 of the 96 patients, metastatic can- 
cer was found in pelvic lymph nodes on 
routine pathologic examination; an inci- 
dence of 14 per cent. Of these, 2 patients are 
alive and well after more than 5 years, i.e., 
2 of 12 five year survivors, an incidence of 
17 per cent. One is alive and well after more 
than 2 years. The remainder have died of 
recurrent disease. The 3 surviving patients 
are summarized as follows: 

Case 1. M. W. (case of Dr. Virginia K. Pierce), 
31 year old female had intermenstrual bleeding. 
Curettings in March 1949 showed adenocarcinoma. 
In April 1949, she received 2,210 milligram hours of 
radium by intrauterine tandem. There was persistence 
of disease, and in May 1949 radical panhysterectomy 
with pelvic node dissection was performed followed by 
external radiation (1 m.e.v.) 2,800 roentgens of “‘cal- 
culated tumor dose” to the pelvis. At operation a 
metastatic pea-sized cancerous implant was also re- 
moved from the dome of the bladder. Pathologic 
study showed that there were remnants of radiated 
carcinoma deep in the myometrium, with cancer in 
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the left common iliac nodes and in nodes of both 
parametria. She is now living and well with no evi- 
dence of disease in April 1957, 7 years and 11 months 
after operation. 

Case 2. F. B. (ward service), 56 year old female 
had postmenopausal bleeding. An endometrial biopsy 
revealed adenocarcinoma. Hysterectomy with pelvic 
node dissection was carried out in August 1951. 
Pathologic study revealed adenocarcinoma limited to 
the fundus with moderate invasion of myometrium. 
A single positive node measuring 1 centimeter indiam- 
eter was found in the left obturator group. She 
received external radiation (1 m.e.v.) 3,450 roentgens 
of “calculated tumor dose” to the pelvis postopera- 
tively. She is now living and well with no evidence of 
disease in April 1957, 5 years and 8 months after 
operation. 

Case 3. E. F. (ward service), 47 year old female, 
complained of intermenstrual bleeding. Curettings 
showed endometrial carcinoma. In November 1954, 
a radical panhysterectomy with pelvic node dissection 
was performed. The left external iliac vein was par- 
tially resected to remove a 3.5 centimeter mass of 
grossly metastatic nodes arising from the obturator 
area and invading the wall of this vessel. Pathologic 
study revealed endometrial carcinoma grade III, in- 
volving the entire endometrial cavity and upper por- 
tion of endocervical canal with superficial infiltration 
of myometrium. Metastatic cancer was present in the 
left obturator and external iliac nodes invading the 
wall of the external iliac vein. She received postopera- 
tive external radiation (1 m.e.v.) 3,750 roentgens of 
“calculated tumor dose” to the pelvis postoperatively. 
The patient is living and well without evidence of re- 
currence (April 1957), although there is persistent 
edema of the left leg and vulva, 2 years and 5 months 
after operation. 


DISCUSSION 


It has been maintained that endometrial 
carcinoma which involves the isthmus or 
endocervix is more likely to spread to pelvic 
lymph nodes because the cancer has entered 
the lymphatic drainage of the cervix, than if 
the lesion is situated in the fundus. The lo- 
cation of the lesion and depth of myometrial 
invasion of the 13 patients with positive pel- 
vic nodes are summarized in Table I and 
support this contention. In 11 cases the 
lesion had extended to the isthmus or endo- 
cervix. There are 2 cases, however, in which 
the cancer was limited to the fundus,’ and 


yet there was metastatic carcinoma in pelvic 


_!The term fundus as used in this report designates that por- 
he of the endometrial cavity which is above the level of the 
isthmus. 


TABLE II.—THIRTY-SEVEN PATIENTS FOLLOWED 5 
YEARS OR MORE AFTER PANHYSTERECTOMY 
OR EXCISION OF CERVICAL STUMP WITH PELVIC 
NODE DISSECTION FOR ENDOMETRIAL CAR- 
CINOMA 


Deep inva- 

sion of 

Alive after Positive myome- 
Total years Dead nodes  trium 


Per Per 
No. No. cent No. No. No. cent 
Lesions confined to 

14 12 86 2 2 3 22 
Lesions of fundus in- 
volving isthmus or 

endocervix. ....... 12 5 42 7 4 8 66 
Lesions in the cervical 
stump of a previous- 
ly excised fundus 
with endometrial 
carcinoma (5 pa- 
tients),* or in isth- 
mus with no involve- 
ment of fundus (5 


| rr 10 9 90 1 1 1 
Location not known... 1 1 0 0 0 


*See Table III for summary. 


lymph nodes (1 of these is a 5 year survivor). 
This fact emphasizes the importance of the 
pathway of lymphatic spread via pelvic 
nodes when the lesion is present in fundus 
alone, as well as when it involves isthmus or 
endocervix. The location of the metastatic 
nodes as shown in Table I emphasizes the 
similarity in pattern to the pelvic node 
metastases found in cancer of the cervix. It 
is noteworthy that of the 13 cases 7 had 
metastases involving hypogastric nodes. In 
5 patients parametrial nodes also contained 
metastases. 

The 37 patients followed-up for 5 or more 
years after pelvic node dissection are sum- 
marized in Table II. These have been 
divided into groups according to the loca- 
tion of the lesion within the uterus. In 14 
patients whose lesion was located in the 
fundus of the uterus (2 of these also had in- 
volvement of a tube or ovary), the 5 year 
survival rate was 86 per cent. In 12 cases in 
which the carcinoma was present in the 
fundus, but involved isthmus or endocervix as 
well, the 5 year survival rate was 42 per cent. 

It has been maintained that endometrial 
lesions arising in the isthmus and those also 
involving the endocervix have a poorer 


| i 


678 Surgery, Gynecology & Obstetrics - December 1957 


TABLE III.—FIVE PATIENTS FOLLOWED-UP 5 OR MORE YEARS AFTER EXCISION OF CERVICAL STUMP AND 
PELVIC NODE DISSECTION FOR ENDOMETRIAL CARCINOMA PRESENT IN PREVIOUSLY EXCISED FUNDUS 


Total Alive Dead Five year survival 
5 4 1 80 per cent 
Clinical summary Path. of stump Status 
L.W. April, 1946 subtotal hysterectomy for “fibroids” Nov. 1946 biopsy at apex vaginal No residual Living and well 
vault—adenocarcinoma. Delay in surgery because 2 successive biopsies were disease 
negative. A third was positive. Feb. 1948—excision of stump and pelvic node Negative nodes 
dissection 
LS. 1946—subtotal hysterectomy elsewhere followed by radium insertion and external Foci of residual Living and well 
radiation. Developed bleeding and biopsy reported adenocarcinoma. June adenocarcinoma 
1948—excision cervical stump and pelvic node dissection showing radia- 
tion change 
Negative nodes 
E.H. April, 1950—subtotal hysterectomy for what was thought to be a degenerated No residual Living and well 


fibroid. Slides showed adenocarcinoma. July 1950—excision of cervical stump disease 


and pelvic node dissection 


JA. Feb. 1948—subtotal hysterectomy for “fibroids.” 1950—vaginal bleeding, biopsy Adenocarcinoma _ Living and well 
—adenocarcinoma. Oct. 1950—excision cervical stump and pelvic node dis- 
section 

S.A. Oct. 1949—subtotal hysterectomy elsewhere followed by external radiation. May Adenocarcinoma Died April 1952 
1950—excision cervical stump and pelvic node dissection with deep in- of recurrence 


prognosis than those confined to the fundus. 
In this study it would appear that the loca- 
tion of the lesion per se is not the most sig- 
nificant factor, but rather the depth of myo- 
metrial invasion. ‘Thus, the poorer prognosis 
in the group in which a lesion in the fundus 
had spread to isthmus and endocervix was 
also associated with a more advanced lesion 
as evidenced by a high degree of deep myo- 
metrial invasion. Sixty-six per cent was the 
incidence of deep invasion in this group as 
compared to 22 per cent in the group in 
which the disease was limited to the fundus. 
It is also noteworthy that 10 of the 13 pa- 
tients with positive pelvic nodes had deep 
invasion of the myometrium. 

In contrast, the group in which there is 
no involvement of fundus and in which the 
lesion arose primarily in the isthmus (5 pa- 
tients) or in the stump of a previously re- 
moved corpus (5 patients), the 5 year sur- 
vival is 90 per cent. In this group the only 
recurrence was in the patient who had deep 
invasion of the myometrium and positive 
pelvic nodes. 

Thus, the depth of myometrial invasion 
appears to be the more significant factor in 
prognosis. Involvement of the isthmus or 
endocervix from a primary lesion in the 
fundus is a bad prognostic sign because of 
its association with deep myometrial inva- 


vasion 
Pos. parametrial 
nodes, bilateral 
sion, pelvic node involvement, and distant 
metastases, rather than its location per se. 
In this experience, lesions arising in the 
isthmus have a prognosis no worse than 
those arising in the fundus, when myometrial 
invasion is not apparent. 

Five patients in whom subtotal hysterec- 
tomy had been performed elsewhere within 
2 years for corpus cancer are summarized in 
Table III. These then received excision of 
the stump with pelvic node resection in this 
institution. The 1 patient in whom there were 
positive nodes did not survive 5 years; the 
others are 5 year survivors. In 1 case (L. W.) 
routine pathologic study revealed no met- 
astatic cancer in nodes; the preoperative 
biopsy was reported as showing adenocarci- 
noma, but this was not again found in the 
excised stump after operation. In a second 
patient (E. H.) the pathologic report also 
stated that there was no carcinoma in the 
excised stump, although there was carci- 
noma in the fundus that had been removed 
elsewhere 3 months previously. 

Radical panhysterectomy and pelvic node 
excision for cancer of the body of the uterus 
is appreciably more radical than the total 
hysterectomy usually advocated for this con- 
dition. The former operation is more con- 
sistent with the cardinal principle of cancer 
surgery, i.e., wide excision of the primary 
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growth and removal en masse insofar as 
possible of lymph nodes and surrounding tis- 
sues to which spread is likely to occur. The 
fact that excised pelvic nodes and fatty 
tissue may show no metastatic carcinoma 
should not be regarded as evidence that 
these portions of the operation were super- 
fluous. The negative routine histopathologic 
findings do not rule out the possibility that 
somewhere in these tissues and lymph nodes 
small tumor emboli were present. The wide 
excision of the fatty connective tissue and 
nodes constitutes an increased precaution 
by resection of tissue which might harbor 
microscopic spread of the cancer. The situa- 
tion is quite analogous to that obtaining in 
carcinoma of the breast. Here it is generally 
accepted that radical mastectomy with 
negative axillary nodes on routine histologic 
study of the specimen represents a wide re- 
section capable of affording over 80 per cent 
chance for 5 year survival because of its 
radicality. Even though the nodes are nega- 
tive it is not generally assumed that a simple 
mastectomy would afford a similarly high 
incidence of prolonged control of the disease 
and not many would affirm that in those 
instances of negative axillae, the radical 
operation might just as well have been sub- 
stituted by a simple mastectomy with equally 
favorable outlook for the patient. The find- 
ing of negative nodes in the axilla, rather 
than categorically indicative of ‘no spread” 
may just as well be interpreted as “limited 
spread” of the primary disease. The same 
situation theoretically at least may be said 
to apply to the question of positive pelvic 
node metastases in connection with corpus 
cancer. 

In advocating the additional pelvic node 
and fatty tissue dissection for corpus cancer, 
it must be stated that such a procedure is 
not advocated routinely for these patients. 
The added steps involved in pelvic node 
dissection constitute an appreciable exten- 
sion of the operation, which good surgical 
judgment would dictate should not be 
essayed in a large percentage of these pa- 
tients because of obesity and advanced age, 


and in view of the fact that when the uterus 
itself is not enlarged or only slightly enlarged, 
an appreciable number of “‘cures” are re- 
ported following the classical total panhys- 
terectomy. The fact remains, however, that 
the radical operation with pelvic node ex- 
cision would appear to be a more desirable 
operation for cancer. 

The factor of associated radiation therapy 
in this series is not discussed here because of 
the limited number of patients. Suffice it to 
state that the 2 patients with positive pelvic 
nodes who did survive over 5 years both re- 
ceived postoperative radiation therapy to 
pelvic portals. 


SUMMARY 


1. Ninety-six cases of radical panhysterec- 
tomy or excision of a cervical stump com- 
bined with pelvic node dissection for en- 
dometrial carcinoma are presented. The 
surgical and hospital mortality was 2 per 
cent. The incidence of urinary tract fistulas 
was 8 per cent. 

2. The incidence of pelvic node metastases 
was 14 per cent. The location of positive 
nodes is recorded and the high frequency of 
obturator and parametrial node metastases 
is noted. 

3. In 37 cases followed 5 or more years, 
the survival rate was 73 per cent. 

4. Two cases are presented of patients 
who are living and well more than 5 years 
following radical hysterectomy and pelvic 
node dissection in whom metastases were 
present in the pelvic nodes. 

5. The similarity to the pattern of pelvic 
node metastases in carcinoma of the cervix 
is stressed. Two patients are cited who had 
pelvic node metastases although the lesions 
were confined to the fundus. 

6. Data are presented in this article 
suggesting that poor prognosis is related to 
the depth of myometrial invasion rather 
than to the primary location of the lesion 
within the uterus. 

7. Radical panhysterectomy with pelvic 
node excision, if it may be performed given 
the general status of the patient, would ap- 


las: 


pear to be a logical operation for cancer of 
the body of the uterus, because if metastatic 
nodes are present the patient will be given 
the benefit of their excision. In the absence 
of detectable metastatic nodes in the pelvis, 
such an operation is preferable to simple 
panhysterectomy on the basis of the princi- 
ple that wide excision should be performed 
for a malignant lesion. 
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CLINICAL AND EXPERIMENTAL EXPERIENCES 


WITH ETHER CONVULSIONS 


GUY OWENS, M.D., ROYCE E. DAWSON, M.D., and 
H. WILLIAM SCOTT, JR., M.D., F.A.C.S., Nashville, Tennessee 


SINCE THE FIRST DESCRIPTION of anesthetic 
convulsions in 1927, numerous clinical re- 
ports of these unfortunate complications 
have appeared. The term “ether convul- 
sions” was coined because the first reports 
described the occurrence of seizures in pa- 
tients in whom ether anesthesia had been 
used. The convulsive phenomena during 
anesthesia have varied in degree, according 
to previous reports, from mild perioral 
twitching of apparent inconsequential sig- 
nificance to generalized clonic seizures. The 
latter have been associated in Lundy’s ex- 
perience with a mortality rate of approxi- 
mately 20 per cent and a distressingly large 
number of the survivors have had permanent 
neurologic damage. The etiology of ether 
convulsions has remained obscure despite 
multiple suggestions as to their cause derived 
primarily from clinical observations of a 
retrospective nature. In 1955 Kreuter listed 
as common causes of convulsions during 
anesthesia the following: carbon dioxide re- 
tention; oxygen lack; hyperthermia, which 
may be due to fever, dehydration, overheat- 
ing of the operating room or overdraping of 
the patient; deep anesthesia with respiratory 
depression; excessive premedication, espe- 
cially with atropine; infections; electrolyte 
imbalance such as calcium deficiency, acido- 
sis, or alkalosis; and surgical stimuli. 

The infrequency of ether convulsions (1 
to 2 cases per 10,000) has tended to limit 
the interest of clinicians in this complication 
of anesthesia. Also a decrease in the number 
of case reports in the literature may indicate 
a reduced incidence of anesthetic convul- 

From the S. R. Light Laboratory for Surgical Research, Van- 


derbilt University School of Medicine and the Surgical Service, 
Vanderbilt University Hospital. 


sions during the past decade. This observa- 
tion probably reflects an over-all improve- 
ment in the quality of anesthetic techniques 
and in preparation of patients for operation. 
However, these complications continue to 
occur sporadically. The accumulating effect 
of 4 separate instances of convulsions asso- 
ciated with ether anesthesia in a period of 
1 year at Vanderbilt University Hospital 
resulting in 2 deaths and the survival of a 
neurologically damaged patient forcefully 
attracted our attention to the surgical im- 
portance of these complications. ‘The lack of 
accurate information concerning the mecha- 
nism of anesthetic convulsions limits a ra- 
tional approach to prevention and manage- 
ment. 


CASE REPORTS 


Case 1. G. E. N., a 214 year old white male, was 
admitted for the third time on March 7, 1956 to 
Vanderbilt University Hospital for a secondary Swen- 
son procedure. On his first admission at 4 months of 
age a diagnosis of congenital megacolon had been 
made and a Swenson pull-through operation had 
been performed under ether anesthesia without dif- 
ficulty. A second admission at 22 months of age was 
necessary because of recurrence of symptoms of 
megacolon. A transverse colostomy was established 
at that time with ether again as the anesthetic agent. 
The child otherwise developed normally. No history 
of other recent or past illnesses was obtained. The 
neurologic history of both patient and family was 
noncontributory. Laboratory studies were normal 
including negative Kahn, tuberculin, and histoplas- 
min tests. The preoperative temperature was 98.6 
degrees F. With the exception of the alterations in 
large bowel and rectum physical examination, includ- 
ing neurologic, was within normal limits. On March 
10, 1956 the revision of the Swenson procedure was 
performed. Premedication consisted of 45 milligrams 
of phenobarbital and 0.2 milligram of scopolamine 
administered intramuscularly. Cyclopropane was 
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used for induction and following intubation ether and 
pure oxygen were administered through a closed 
circle filter system. As the operation was being termi- 
nated approximately 34 hours after anesthetic in- 
duction, involuntary twitchings of the extremities, 
face, and shoulders were observed. Ether inhalation 
was promptly discontinued and a total of 100 milli- 
grams of seconal in divided doses was administered 
intravenously by the anesthesiologist-during the next 
10 minutes in an effort to control the seizures. Posi- 
tive pressure respiratory assistance became necessary 
and was accompanied by pure oxygen inhalation. An 
oral temperature of 102 degrees F’. was recorded. 
The seizure activity was finally controlled and the 
operation rapidly completed. Respirations were as- 
sisted for about 1 hour. Following a brief attempt 
to allow resumption of unassisted spontaneous res- 
pirations cardiac arrest occurred. Thoracotomy and 
massage of the heart failed to re-establish normal 
cardiac function. Postmortem findings other than 
those resulting from the surgical procedures were 
peribronchial lymphoid infiltration and 2 small areas 
of polymorphonuclear cell and microglial infiltration 
in the thalamus. No inclusion bodies were seen. No 
morphologic cause of death was disclosed. 

Case 2. C. B., an 18 month old colored female, was 
admitted for the first time on July 15, 1955 to Vander- 
bilt University Hospital with a 2 day history of ab- 
dominal pain with temperature elevation, nausea, 
and vomiting. Prenatal and postnatal periods had 
been uneventful. The child walked at 14 months and 
was using single words at 18 months. Physical ex- 
amination on admission revealed a rectal temperature 
of 103 degrees F. The abdomen was board-like. There 
was tenderness in the right lower quadrant and on 
rectal examination. A diagnosis of ruptured appendi- 
citis with peritonitis was made, and 250 cubic centi- 
meters of 5 per cent dextrose in water were given 
intravenously. Preoperative medication consisted of 
0.2 milligram of atropine sulfate. Open drop ether 
was used for induction and following intubation ether 
was administered with oxygen through a non-re- 
breathing system. About 1 hour after induction as the 
appendectomy was completed generalized clonic con- 
vulsions were observed. These persisted for about 20 
minutes. No barbiturate medication was administered. 
A rectal temperature of 106 degrees F. was noted at 
this time. The immediate postoperative period was 
complicated by persistent hyperthermia and contin- 
ued convulsions finally controlled by dilantin and 
phenobarbital administration. The child was decere- 
brate and remained in a vegetative state for several 
weeks. After discharge from the hospital, her progress 
was followed in the Pediatric Clinic and on her last 
visit on April 10, 1957 at the age of 3 years the child 
was apparently alert but unable to talk. She could 
not walk and was unable to sit or stand unsupported. 
There was loss of co-ordination and generalized 
hypotonia. No nystagmus was observed but balance 
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was greatly disturbed. An electroencephalographic 
record at that time revealed nonspecific slow wave 
activity without focal localization. No seizures had 
been reported for over a year during which time anti- 
convulsant medication had not been used. 

Case 3. V. S., a 10 year old colored female, was 
admitted to the Vanderbilt University Hospital on 
March 28, 1956 having been followed in the Pediatric 
Clinic for 1 year. A diagnosis of hyperthyroidism 
had been made with basal metabolic rate of 59 per 
cent. After 12 months of therapy with tapazole, oral 
iodine (Lugol’s solution) was added in preparation 
for operation. Manifestations of toxicity had disap- 
peared and the basal metabolic rate had fallen to 
—1 per cent on this regimen. A subtotal thyroidec- 
tomy was carried out on March 30, 1956. Pre- 
medication consisted of 65 milligrams of sodium 
phenobarbital, 40 milligrams of demerol, and 0.4 
milligram of atropine sulfate. Cyclopropane was used 
for induction and, following intubation, ether and 
oxygen were administered. Two hours and 45 minutes 
following induction a generalized convulsion was 
observed. At this point a rectal temperature of 102 
degrees F. was recorded. Two hundred milligrams of 
seconal were immediately given intravenously fol- 
lowed by cessation of the seizure. At the conclusion 
of the operation which was rapidly terminated the 
rectal temperature was found to be 103 degrees F. 
The postoperative period was uncomplicated. There 
were no residual neurologic abnormalities and con- 
valescence was uneventful. 

Case 4. T. L. B., a 14 month old white male infant, 
was admitted for the third time on March 7, 1956 to 
Vanderbilt University Hospital with a 2 day history 
of progressive abdominal distention and vomiting. 
Past history revealed that a colostomy had been per- 
formed in another hospital when the child was 2 days 
old because of abdominal distention. Because of per- 
sistent jaundice he had been admitted to the Vander- 
bilt University Hospital for the first time at 3 months 
of age. Exploratory laparotomy at that time estab- 
lished the diagnosis of fibrocystic disease of the pan- 
creas with associated cholangitis. At a second admis- 
sion when 5 months of age, studies showed a mild 
residual dysfunction of the liver without jaundice. 
The interval before his last admission was one of 
moderate weight gain and good health. A fraternal 
twin was normal. There was no history of convulsive 
episodes. On examination he was a well developed, 
poorly nourished, dehydrated child with a markedly 
distended abdomen and high pitched rushing bowel 
sounds. Temperature rectally was 104 degrees F. 
The admission laboratory findings were as follows: 
white blood count 8,600, hemoglobin 13 grams, 
packed cell volume 45, chloride 98 milliequivalents 
per liter, carbon dioxide 15 milliequivalents per liter 
with a repeat level at 19.6 milliequivalents. A diag- 
nosis of intestinal obstruction was made and pre- 
operative intravenous fluids were administered. At 
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laparotomy under open drop ether anesthesia an 
obstruction of the bowel proximal to the colostomy 
was found and relieved. At the end of a prolonged 
operative procedure the baby’s temperature had risen 
to 105 degrees F. He failed to regain consciousness 
and continuous convulsive activity appeared about 8 
hours after the end of the operation. Administration 
of apparently adequate fluids and electrolytes plus 
parenteral administration of sodium amytal and 
phenobarbital failed to control the convulsions. Ef- 
forts were likewise ineffectual in reducing the high 
temperature. The patient expired 15 hours after ad- 
mission. Postmortem findings included cystic fibrosis 
of the pancreas, hepatic cirrhosis, bronchopneumonia 
of right upper lobe, and stercoraceous ulceration of 
the ileum with hemorrhagic infarction of the sur- 
rounding portion of the bowel. Terminal right ven- 
tricular hypertrophy was also noted. Gross and micro- 
scopic examination of the brain revealed no detect- 
able abnormalities. 


EXPERIMENTAL OBSERVATIONS 


On the basis of this experience and the 
clinical descriptions of ether convulsions in 
previous reports the association of tempera- 
ture elevation and ether anesthesia appears 
to be strikingly constant. In beginning an 
investigation of this complex problem the 
effects of elevation of body temperature in 
association with and prior to the administra- 
tion of diethyl ether and a variety of other 
anesthetic agents have been assessed. 

These preliminary observations were made 
in 65 healthy, adult, mongrel dogs. Artificial 
elevation of body temperature to the range 
of 105 to 108 degrees F. was accomplished 
by the use of a heated blanket. Premedica- 
tion in each instance consisted of 0.1 milli- 
gram of atropine sulfate. The anesthetic 
agents which were studied included diethyl 
ether, divinyl ether, pentothal, pentothal 
plus diethyl ether, chloroform, cyclopro- 
pane, nitrous oxide, and ethylene. Succinyl- 
choline administered intravenously was used 
to immobilize animals which served as hy- 
perthermic controls and in some dogs in 
which temperature elevation was induced 
prior to the administration of the anesthetic 
agent. 

Following induction or immobilization 
each animal was intubated and the intra- 
tracheal tube was connected to a closed gas 
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system in which a soda lime carbon dioxide 
absorber was incorporated. Pure oxygen was 
respired in each instance and manual assist- 
ance of respiration was instituted when re- 
quired. Continuous monitoring of electro- 
cardiogram and electroencephalogram was 
used in each experiment. 

In initial work which has been previously 
reported (3) we observed that diethyl ether 
in association with and superimposed on 
hyperthermia produced severe electroen- 
cephalographic abnormalities in 10 animals, 
8 of which had recorded seizures. Among 5 
of these animals which received diethyl ether 
in association with elevation of body tem- 
perature, only 1 demonstrated gross general- 
ized myoclonic activity during the experi- 
ment. One other dog convulsed shortly after 
the experiment had been terminated. Four 
of these animals developed gross neurologic 
abnormalities consisting of tremors of the 
extremities and head and disturbances of 
equilibrium. Microscopic changes in the 
brain were found chiefly in the cerebellum 
with considerable depletion of the Purkinje 
cells. Other changes included cellular dam- 
age in the cerebral subcortical nuclei. The 
microscopic alterations were most apparent 
in an animal sacrificed 14 days following 
the administration of ether in association 
with hyperthermia. 

The other 5 animals in this group were 
immobilized by succinylcholine and made 
hyperthermic (105 degrees F.). No electro- 
encephalographic abnormalities occurred 
during 1 to 2 hour periods of temperature 
elevation. However, within 1 to 3 minutes 
after the addition of diethyl ether by intra- 
tracheal insufflation electroencephalograph- 
ic seizures were produced in each instance 
(Fig. 1). Each of these animals expired 
during or shortly after the experiment. No 
significant gross or microscopic alterations, 
as found in the previous group, were detect- 
able in the brains of these animals, presum- 
ably because of early death. 

In a control group of 5 animals immobi- 
lized by succinylcholine, body temperatures 
were elevated to from 105 to 108 degrees F., 
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TABLE I.—CENTRAL NERVOUS SYSTEM RESPONSES IN DOGS TO HYPERTHERMIA AND VARIOUS 
ANESTHETIC AGENTS 


No. of 
Agent dogs 
5 
Succinylcholine immobilization (control) .... 5 


maintained for 1 hour, and no convulsive 
phenomena were recorded. No evidence of 
neurologic damage was manifested in this 
group during an observation period of 1 
week. 

In 10 dogs which were anesthetized with 
divinyl ether during induced hyperthermia 
seizure activity was recorded by electro- 
encephalograph in each instance. In 3 of 
these animals seizure patterns appeared prior 
to temperature elevation and persisted for 
the duration of the hyperthermic period. In 
the 7 other dogs in this group the abnormal- 
ities were evident at temperatures of from 
105 to 108 degrees F. No gross neurologic 
damage was produced in these 10 animals 
and microscopic examination of their brains 
at various time intervals (1 to 6 weeks) after 
anesthesia disclosed no pathologic altera- 
tions. 

Table I summarizes the experience with 
the other anesthetic agents which were 
studied in animals with induced hyperther- 
mia (105 to 108 degrees F.). No gross or 
recorded seizures occurred in any animal 
anesthetized with pentothal, chloroform, cy- 
clopropane, ethylene, or nitrous oxide, and 
no evidence of damage to the central nervous 
system was found. It is noteworthy that in 
5 animals anesthetized with pentothal and 
rendered hyperthermic (T. 105 to 108 de- 
grees F.) the addition of diethyl ether for 
periods of 30 to 60 minutes failed to produce 
the previously observed changes with ether 
and high temperature alone. An abnormal 
electroencephalographic tracing without 
seizures occurred in 1 of the 10 animals which 
received chloroform. No neurologic changes 


EEG abnormalities CNS Microscopic brain 
Seizures Other deficits Deaths abnormalities 
8 2 4 5 Present 
10 0 0 0 Absent 
0 0 0 0 — 
0 0 0 0 — 
0 1 0 0 Absent 
0 0 0 0 — 
0 0 0 0 _ 
0 0 0 0 
0 0 0 0 —_ 


were produced and microscopic examination 
of the brain of this dog was negative. 


COMMENT 


The clinical characteristics of ether con- 
vulsions as encountered in the 4 patients 
whose histories are presented are similar to 
those described by various authors in multi- 
ple reports during the last 30 years. All of 
our patients were children who were sub- 
jected to operation with diethyl ether anes- 
thesia under conditions which resulted in 
elevated body temperature. None of the 
children were epileptics or had any evidence 
of pre-existing neurologic disease. At the 
time of appearance of gross convulsive 
phenomena their temperatures ranged from 
102 to 106 degrees F. One child survived 
without any apparent residual, another has 
sustained severe permanent brain damage, 
and the other 2 died in the immediate post- 
operative period. 

The experimental study has attempted to 
define the parameters of the problem of ether 
convulsions and tends to support the specific 
accuracy of this descriptive term. Under the 
conditions of these experiments the combina- 
tion of hyperthermia and ether compounds 
produced electroencephalographic convul- 
sive penomena consistently, while hyperther- 
mia of the same range was not associated 
with convulsions or neurologic damage when 
combined with the other anesthetic agents 
used in the study. It seems highly significant 
that convulsions and severe neurologic dam- 
age with marked loss of cerebellar Purkinje 
cells occurred experimentally only with 
diethyl ether. Diviny| ether and hyperthermia 


3 
4 
‘ 
« 
] 
( 
‘ 


Owens et al.: ETHER CONVULSIONS 685 


Jioo mu voLTs pLSES, 


EARLY APPEARANCE 


a 
EKG 


80 MIN. 106.5° EF 


TEMP. 105° 


| 


La 
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Fic. 1. Electroencephalographic seizure patterns recorded from dogs subjected to hyperthermia 
and ether anesthesia. a, Dog No. 620. Electroencephalogram 75 minutes after induction with ether 
anesthesia during which time body temperature had been raised to 105 degrees F. b, Same animal 
5 minutes later. Note continuous generalized cortical discharge at 106.5 degrees F. c, Dog No. 624. 
Electroencephalogram of animal made hyperthermic (105 degrees F.) and then subjected to ether 
inhalation. Seizure response appeared within 1 minute. 


consistently produced seizures but no ap- 
parent neurologic residual was observed in 
any animal. The phenomena produced ex- 
perimentally in animals by the combination 
of hyperthermia and diethyl ether appears 
to be identical with those observed in pa- 
tients with ether convulsions. 

This investigation has certainly not dis- 
closed the fundamental cytotoxic mechanism 
whereby damage to the brain is produced 
and should not be interpreted as a condem- 
nation of diethy] ether as an anesthetic agent. 
Further study of cerebral metabolism during 
anesthesia including an assessment of the 
role of available oxygen, carbon dioxide 
concentrations, pH alterations, and electro- 
lyte patterns will be required. Since the 
specificcellular effects of anesthetic agents in 
general are poorly understood, this will be 
a difficult task. 

However, regardless of what the funda- 
mental cytotoxic mechanism may ultimately 
prove to be, two immediate conclusions 


may be drawn for practical clinical guid- 
ance: (1) Diethyl ether should probably not 
be used as the anesthetic agent in patients 
with fever. (2) Control of body temperature 
with prevention of hyperthermia is of great 
importance during ether anesthesia. 

The available evidence indicates that ether 
convulsions are entirely preventable. Ad- 
herence to good standards of preoperative 
preparation of patients with strict attention 
to those factors which promote heat reten- 
tion during operation should eliminate ether 
convulsions as a complication of anesthesia. 

When gross myoclonic seizures occur in 
hyperthermic patients under ether anesthe- 
sia, this study suggests that severe pharma- 
cologic or metabolic damage to the central 
nervous system has already been sustained. 
The control of the gross seizures under such 
circumstances by the use of barbiturates as 
commonly practiced by anesthesiologists 
may be desirable but in all probability is a 
rather futile and symptomatic therapeutic 


EKG 
2-3 
yn 
to 
1- 
of 
in 
1e 
1€ 
m 
d 
aS 
‘0 i 
ic 
e 
ls 
2 
d 
ts 
it 
e 
h 


686 Surgery, Gynecology & Obstetrics - December 1957 


gesture since the convulsive movements 
merely reflect the underlying cellular dam- 
age in the brain. It is, however, extremely 
interesting that convulsive phenomena and 
brain damage were not produced experi- 
mentally when diethyl ether was inhaled by 
hyperthermic animals previously anesthe- 
tized with pentothal. 

The following conclusions which result 
from this preliminary study indicate that 
certain widely held concepts concerning 
anesthetic convulsions must be modified or 
seriously questioned: (1) Neither pre-existing 
epilepsy nor preoperative organic brain 
damage is a necessary prerequisite for the 
development of convulsions during anes- 
thesia with diethyl ether. (2) Succinyl- 
choline is not an effective agent in the con- 
trol or prevention of convulsive phenomena 
with ether anesthesia. (3) No evidence has 
been adduced to suggest that the anesthetic 
syndrome of convulsions and hyperthermia 
with subsequent damage to the brain is 
associated with any other agent than with 
diethyl ether. 


SUMMARY 


1. Four episodes of convulsions associated 
with ether anesthesia in children resulting 
in 2 deaths and the survival of a neurologi- 
cally defective patient have been described. 

2. Similar responses (convulsive phenom- 
ena and neurologic damage) have been pro- 
duced experimentally in dogs by the com- 
bination of hyperthermia and diethyl ether. 

3. Other anesthetic agents, including cy- 
clopropane, chloroform, pentothal, pento- 
thal plus diethyl ether, nitrous oxide, and 
ethylene combined experimentally with hy- 
perthermia have not been associated with 
seizures (EEG or gross) or neurologic changes. 

4. It is suggested that ether compounds 
should be avoided in the presence of tem- 
perature elevation. 
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‘THE EFFECT OF ANTRONEUROLYSIS UPON 


ed 

ng ANTRAL FUNCTION OF THE STOMACH 

n- THOMAS W. JONES, M.D., ROBERT V. DeVITO, M.D., LLOYD M. NYHUS, M.D., and 

” HENRY N. HARKINS, M.D., F.A.C.S., Seattle, Washington 

y- THE IMPORTANCE of the antrum of the Evidence as to a possible underlying in- 
0- stomach in the control of normal gastroin- trinsic mechanism responsible for gastrin 

ad testinal physiology is well established. Ed- release was suggested by the work of Zeljong 


kins, in 1906, and Edkins and Tweedy, in 
1909, were the first to demonstrate the 
ability of the antrum to stimulate gastric 
acid secretion. They also postulated the 
presence of a hormone responsible for this 
stimulation and named it ‘“‘gastrin.” This 
continues to be the accepted theory of an- 


and Savich, in 1911 to 1912, and Wood- 
ward and associates, in 1954, when they 
showed that the application of cocaine or 
atropine to the antral mucosa could block 
gastrin release. These data are indicative of 
a local neurogenic mechanism being re- 


sponsible for the end release of gastrin. 


a More recently, Robertson and associates, 

al in 1950; Dragstedt, Oberhelman, and 

_ Smith in 1951; Dragstedt, Oberhelman, 

es- Zubiran, and Woodward in 1953; Drag- 


stedt and associates in 1955; and Hammer, 
Visscher, and Tazelaar, in 1952, have 
shown experimentally that gastrin is re- 
leased by the antrum through a variety of 
stimuli, including food, distention, and irri- 
gation with acetylcholine. 

Inhibition of gastric acid secretion by the 
antrum has been demonstrated by Brunsch- 
wig, Rasmussen, Camp, and Moe in 1942; 
Hood, Code, and Grindlay in 1953, and 
recently by State and his associates, in 1955; 
Harrison, Lakey, and Hyde, in 1956, and seta 
Jones and associates, in 1957. These various —Pregang. f. Hf 
authors have demonstrated at least 3 pos- Postgang. f Vag. f 
sible mechanisms responsible for the antral = ~~ Sensoryf. ‘SJ GE 
inhibition of gastric acid secretion, which Gn. coel. Sym.f+ 
include: (1) a specific inhibitory substance Fic. 1. Diagrammatic representation of the relations 
present in gastric juice, (2) acid alone, and of the elements of the stomach plexuses as seen in longi- 
( 3) possible tudinal section of the stomach wall: Muc., mucosa; m.m., 


From Maximow & Bloom 


ANS muscularis mucosa; s-m, submucosa; Pl.s-m, submucous 
hibition. plexus; c.m., circular muscle; Pl.sym., sympathetic plexus; 
Pi.m., myenteric plexus; /.m., longitudinal muscle; s.s., 
subserosa; Gn.coel., celic ganglion; Sym.f., sympathetic 
fibers; Vag.f., vagal fibers; V., vessel. Redrawn and 
modified from Maximov and Bloom (A Textbook of His- 
tology, 4th ed., p. 419. Philadelphia: W. B. Saunders, 1946) 
after C. J. Hill. 
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Fic. 3. 


Fic. 2. a, Photograph of operation. b, Schematic diagram of operation indicating the antrum of 
the stomach, pylorus, lesser and greater curves, and the incisura angularis. 

Fic. 3. a, Photograph of operation. Note the underlying intact mucosa. b, Schematic diagram il- 
lustrating the extent, depth, and location of the operative incision. 


Histologic review of the structures in the 
stomach wall reveal that there are two in- 
trinsic nerve plexuses present as shown by 
Maximow and Bloom in 1946. One is the 
myenteric plexus of Auerbach and is located 
in the narrow space between the circular 
and longitudinal layers of the muscularis 
externa. A similar plexus is formed in the 
submucosa, the submucosal plexus of Meis- 
sner. It is believed that these two intrinsic 
gastric plexuses mediate complete reflex arcs 
which are also regulated and modified by 
synaptic connections with the extrinsic 
nerve supply to the stomach, namely the 
ganglionic fibers of the vagus and the post- 
ganglionic fibers of the sympathetic. Their 


sensory component is believed to be a cell 
of the submucous or the myenteric plexus. 
Its dendrites end in the mucous membrane 
in contact with the surface epithelium and 
the nerve axons transmit the impulse to 
other gastric neurons of similar nature and 
end in the smooth muscles. This reflex may 
conceivably be the mechanism, therefore, 
which is responsible for the control of the 
production or for the liberation of gastrin 
(Fig. 1). 

To investigate further the possible re- 
lationship of such a submucosal neuronal 
plexus and its control of the antrum, and 
possibly the release of gastrin, the followin; 
experiment was devised. 
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Fie. 5. 


Fic. 4. a, Photograph of operation. Note the completely freed intact antral mucosa held up by the 
surgeon’s fingers. b, Schematic diagram of the completed submucosal dissection. The freed intact 
mucosa is on the left, the muscle and serosal layers are laid out flat below. 

Fic. 5. a, Photograph of completed operation with closure. Note the extent of the incision. 
b, Schematic diagram of the completed operation with the closure of the stomach incision. 


METHOD 

A group of 6 mongrel dogs of both sexes 
and weighing between 8 and 15 kilograms 
was used. 

The results were quantitatively expressed 
in milliequivalents of hydrochloric acid 
secreted during a 24 hour period and they 
represent an average of 30 days’ collec- 
‘ions. 

The initial operative procedure consisted 
of the construction of typical Heidenhain 
pouches in 3 dogs and typical Pavlov 
pouches in 3 other dogs. Adequate time was 
illowed for the animals to recover from the 


operative procedure before pouch secretions 
were collected. After 30 consecutive 24 hour 
pouch collections had been made the ani- 
mals were operated upon again. This opera- 
tion consisted of a complete submucosal dis- 
section of the antral mucosa from the pylorus 
to 1 centimeter proximal to the incisura 
angularis and was designed to interrupt any 
and all nerve elements present in the sub- 
mucosa and, thus, the procedure is called 
‘“‘antroneurolysis.” The dissection was ac- 
complished through a single 6 centimeter 
longitudinal incision made in the midportion 
of the anterior stomach wall parallel to the 
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Fic. 6. Results in the 3 animals with Heidenhain 
(vagally denervated) pouches, before and after antro- 
neurolysis. The average free hydrochloric acid secretion 
decreased from 20.6 to 11.6 milliequivalents per 24 hours, 
a decrease of 45.0 per cent. 


greater curvature and down to, but not 
through the submucosa. During the sub- 
mucosal dissection, care was taken not to 
enter the stomach lumen and also to utilize 
meticulous hemostasis. The incision in the 
stomach was closed with a single running 
stitch of No. 000 black silk (Figs. 2, 3, 4, 
and 5). 

The animals were allowed to recover ade- 
quately from this operative procedure, after 
which Heidenhain and Pavlov pouch secre- 
tions were again collected for a second 30 
day period. 


RESULTS 


The 6 animals tolerated the operative pro- 
cedures well and there were no deaths nor 
evidence of either antral necrosis or hem- 
orrhage. 

Following the antroneurolysis the average 
free hydrochloric acid secretion from the 
Heidenhain pouches decreased from 20.6 
to 11.6 milliequivalents per 24 hours, a de- 
crease of 45.0 per cent. In the animals with 
vagally innervated or Pavlov pouches the 
average free hydrochloric acid secretions in- 
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Fic. 7. Results in the 3 animals with Pavlov (vagally 
intact) pouches before and after antroneurolysis. The 
average free hydrochloric acid secretion increased from 
156.8 to 258.7 milliequivalents per 24 hours, an increase 
of 64.9 per cent. 


creased from 156.8 to 258.7 milliequivalents 
per 24 hours, an increase of 64.9 per cent 
(Figs. 6 and 7). 

Biopsy of the stomach wall in the area of 
the antrum before and 1 month following 
antroneurolysis reveals an intact epithelium 
and remaining stomach wall constituents 
with the only noticeable change being an 
increase of the submucosal fibrous tissue 
elements (Figs. 8 and 9). 


DISCUSSION 


The marked reduction in free hydro- 
chloric acid secretion in the animals with 
vagally denervated or Heidenhain pouches 
indicates a decreased stimulatory influence 
by the antrum. This reduction possible rep- 
resents a decrease in gastrin production or 
liberation. With this in mind one might wel! 
interpret the significant rise in acid secretion 
in the vagally innervated or Pavlov pouches 
as suggestive of a release of inhibition by the 


antrum upon the other stimulatory phases «! 


gastric acid secretion. 
These data indicate that the interruptio:: 
of continuity between the mucosal an: 
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Fic. 8. Photomicrograph of the layers of the stomach 
in the area of the antrum previous to antroneurolysis. 


X6. 


muscular layers of the stomach in the area 
of the antrum seriously impairs its normal 
function. A separation of these layers of the 
stomach wall destroys submucosal structures 
only and otherwise leaves an intact function- 
ing mucosa. The structures interrupted by 
this type of destruction included primarily 
the submucosal neuronal structures of Meis- 
sner and their synaptic connections with 
Auerbach’s plexus and the extrinsic nerves. 
The dissection is designed so as to leave in- 
tact the major anastomotic blood vessels of 
the submucosa and histologic studies show 
the mucosa to remain microscopically un- 
changed. Therefore, we do not believe that 
the impairment of antral function produced 
by antraneurolysis is secondary to altered 
blood supply. 

It would appear that the end mechanism 
for gastrin release is dependent upon a local 
intrinsic neuronal reflex arc. This is in agree- 
ment with the findings of Baugh and associ- 
ates, in 1956. It also appears that the mech- 
anism responsible for the antral inhibition 
of gastric acid secretion is also mediated 
through a local intrinsic neuronal reflex arc. 
With these data in mind and in reference to 
some of our earlier work (11) and that of 
Uvnas (1942), we may postulate that antral 


Fic. 9. Photomicrograph of the layers of the stomach 
in antral area after antroneurolysis. Note intact mucosa 
and the increase in submucosal fibrous tissue. <6. 


function is a complex expression of an intact, 
independent neurohormonal organ under 
the partial control and regulation of the 
sympathetic and vagus nerves. 


SUMMARY 


Interference with the submucosal integrity 
of the stomach in the region of the antrum 
seriously interrupts the antral control of 
gastric acid secretion. It is theorized that the 
end mechanism responsible for the stimula- 
tion and inhibition of gastric acid secretion 
by the antrum is mediated through a local 
intrinsic neuronal reflex arc and that the 
antrum is an independent neurohormonal 
organ under partial control and regulation 
by the sympathetic and vagus nerves. 
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BILIARY ENTERIC FISTULA 


FRANK GLENN, M.D., F.A.C.S., and HENRY MANNIX, JR., M.D., New York, New York 


BILIARY ENTERIC FISTULAS are, with rare ex- 
ception, a complication of long-standing 
and far advanced biliary tract disease. The 
majority of patients with this condition are 
in the older age group and have associated 
conditions frequently present in elderly indi- 
viduals. The symptoms and disability and 
injury to the biliary tract and to the liver 
that such fistulas give rise to are best treated 
by surgical correction. The morbidity of 
complications and the mortality rate fol- 
lowing operations in such individuals are 
much greater than in those requiring only 
cholecystectomy for cholecystitis with chol- 
elithiasis. In the stage or phase of biliary 
tract disease that gives rise to biliary enteric 
fistula formation, irreversible changes are 
usually present in the liver and biliary tract. 
These changes and the impairment of the 
physiologic function of other systems partic- 
ularly in this age group render many of 
these patients poor operative risks. This is 
in contrast to the ease and safety with which 
calcareous biliary tract disease may be 
treated surgically within a reasonable pe- 
riod after the diagnosis has been established. 
Successful surgical treatment of biliary en- 
teric fistula requires meticulous evaluation 
and precision management. A review of the 
recent literature reveals a paucity of mate- 
rial on this subject. There have been only a 
few accounts of the experience of the vari- 
ous Clinical groups and occasional individ- 
ual case reports (Table I). 

Although the actual incidence of biliary 
enteric fistulas is not known, we may an- 
ticipate that it will be encountered more 
frequently in this country because of the 
prevalence of biliary calculi and the ever 
increasing longevity of our population. Ep- 
perman and Walters reported upon 84 pa- 
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tients from the Mayo Clinic operated upon 
over a 5 year period (1945 to 1950) without 
a postoperative death. These represent 0.86 
per cent of the total patients treated surgi- 
cally for biliary tract disease. Thirty cases 
were reported in the same year at the Boston 
City Hospital by Byrne. There was a post- 
operative mortality of 41 per cent. We en- 
countered 40 cases in over 4,500 patients 
who were treated surgically for biliary tract 
disease at The New York Hospital-Cornell 
Medical Center in a 24 year period (1932 to 
1956). 

Our experience with these 40 cases of 
biliary enteric fistulas believed to be due to 
intrinsic biliary tract disease is reported. 
Those fistulas secondary to peptic ulcer are 
omitted. The 40 patients have been divided 
into three groups according to the attending 
circumstances present at the time they were 
encountered. This is thought to be impor- 
tant because the course of events prior to 
the time that the fistula is demonstrated at 
operation has a bearing on the procedure 
followed. Accurate evaluation and selective 
surgical therapy with appropriate manage- 
ment should render this condition less haz- 
ardous. Examples from our experience, 
which we believe to be representative for 
the country, are presented to emphasize the 
common problems and their probable solu- 
tions. 


PATHOGENESIS 


A biliary enteric fistula may form be- 
tween any part of the extrahepatic biliary 
system and any adjacent portion of the gas- 
trointestinal tract (Fig. 1). By far the most 
frequent site is in the area between the gall- 
bladder and the duodenum. The common 
duct may be the site of the biliary compo- 
nent, and the stomach, duodenum, jejunum, 
or large bowel may be the segment of the 
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TABLE I.—BILIARY ENTERIC FISTULA AS REPORTED FROM REPRESENTATIVE CLINICS 


No. of Incidence, Sex ratio, 

Series patients per cent F:M 
Mayo Clinic....... 84 0.86 733 
1945-1950 
Boston City Hospital 30 _ 11:4 
1932-1952 
Carlson, Gates 

Novacovich...... 13 3:1 
1939-1949 
Hicken and Coray. . 15 4.2 _ 
1946 
1942 
New York Hospital. . 40 0.9 3:1 
1932-1956 


intestinal tract involved. In many, but not 
all, instances a long history of biliary tract 
disease is obtainable. Very often there have 
been attacks of right upper quadrant pain. 
It seems reasonable to assume that these 
attacks have been due to acute obstructive 
cholecystitis. During these episodes the se- 
rosal surfaces of the gallbladder, and some- 
times even the common duct in various 
degrees of inflammatory reaction, become 
agglutinated to the serosa of the intestinal 
viscera that rest in close approximation (Fig. 
2). As the process subsides adhesions may 
form which tend to maintain their respec- 
tive relationships so that when another at- 
tack occurs the same surfaces are involved. 
We believe that a sequence of events occurs 
in acute obstructive cholecystitis which well 
explains the development of a biliary enteric 
fistula. They are as follows: (1) A stone 
lodged in the ampulla of the gallbladder for 
several hours causes considerable reaction 
in the adjacent wall where the cystic artery 
enters reducing the arterial blood supply. 
(2) At the same time venous and lymphatic 
drainage may be diminished. (3) As the 
first and second take place, the absorption 
by the gallbladder of water from its contents 
ceases. (4) An increased intraluminal pres- 
sure, edema of the wall, and further reduction 
of the blood supply cause the less vascular 
areas of the gallbladder to become ischemic 


Mortality 


—— Location of fistula_— Diagnosed excluding 


Age, Chole- Chole- clinically, carcinoma, 
JTS. cystoduodenal cystocolic Other per cent per cent 
59.5 64 7 13 17 0 
70 24 3 0 _ 41 
59.3 10 1 0 
_ 9 2 5 -- 19 
56 32 3 5 30 12.5 


and even gangrenous. The nearby adjacent 
serosal surface becomes irritated and _ in- 
flamed and then adheres to the gallbladder. 
As the ischemic area in the wall of the gall- 
bladder becomes gangrenous, the increased 
pressure within results in its contents first 
penetrating its own necrotic wall and then 
causing a thrombosis and congestion of the 
wall of the adjacent viscera. Thrombosis of 
the vessels of the intestinal wall causes a 
necrosis so that a gross defect results which 
is the beginning of the biliary enteric fistula. 

The decompression of the tense gallblad- 
der by discharge of its contents into an ad- 
jacent segment of the intestinal tract (Fig. 3) 
is followed by the dislodgment of the ob- 
structing stone (Fig. 4) which may then pass 
into the intestine. If small, it is carried on to 
be evacuated through the rectum (Fig. 5). 
If it is large, it may cause obstruction of the 
intestine (Fig. 6). The terminal ileum being 
the smaller in diameter is a frequent site for 
such a stone to become lodged. 

The diagnosis of biliary enteric fistula is 
usually established by the demonstration of 
air in the biliary system on x-ray examina- 
tion. The more common associated comp!i- 
cations such as intestinal obstruction and 
cholangitis are to be kept in mind and recoz- 
nized. However, those phases and stags 
that precede the establishment of the fistu!: 
as the cause of the symptoms which it gives 
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Fic. 1. The usual anatomic relationship of the slightly 
enlarged gallbladder of chronic cholecystitis with chole- 
lithiasis to the duodenum and the hepatic flexure of the 
colon. Biliary enteric fistulas occur more frequently be- 
tween the gallbladder and the duodenum or colon than 
elsewhere. 


rise to are rarely demonstrated. In all of 
these cases a clinical history of biliary tract 
disease is almost always obtainable. Often 
it is of long standing, extending back many 
years. Sometimes there has been a period of 
marked symptoms followed by a long inter- 
val without complaints and then the in- 
sidious and gradual return of abdominal 
discomfort and pain together with indiges- 
tion. There is no single pattern but a wide 
and varied combination of symptoms and 
physical findings. These will be discussed 
under three headings. 


BILIARY ENTERIC FISTULA ACCURATELY 
DIAGNOSED 


The majority of patients with biliary 
enteric fistula have symptoms undistin- 
guishable from those with chronic cholecys- 


Fic. 2. The enlarged gallbladder of acute obstructive 
cholecystitis is tense and distended with a wall that varies 
in thickness depending upon the extent of scar tissue and 
the degree of inflammation. Obstruction caused by a 
stone in the ampulla is quite likely to be accompanied by 
impairment of the arterial blood supply from the cystic 
artery. Ischemia and gangrene of the fundus which is the 
more avascular portion of the gallbladder may follow. 
The protective mechanism of the serosal surface of the 
adjacent duodenum provides for sealing by agglutination 
of its wall to that of the ischemic fundus of the gall- 
bladder. Inset, Relationship of cystic artery as it enters 
gallbladder and bifurcates. Reaction in wall and pressure 
of impacted stone may diminish circulation distalward. 


titis and cholelithiasis. In this group, an 
oral cholecystogram rarely results in visuali- 
zation of the gallbladder or any part of the 
ductal system. In the course of such an ex- 
amination, however, air may be seen in the 
biliary tree (Fig. 7). Such a finding requires 
further investigation. Barium studies that 
outline the stomach, duodenum, and small 
bowel may demonstrate the fistula very well 
with passage of the opaque media into the 
gallbladder or ductal system (Fig. 8a and 
b). Failure to demonstrate a communica- 
tion by this procedure when air has been 
visualized within the biliary tract is an indi- 
cation to attempt to find it by barium enema. 
Intravenous cholangiography with tomog- 
raphy has recently been used successfully. 
The reported studies which we have re- 
viewed, as has been emphasized by Borman 
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Fic. 3. Necrosis and perforation of the gallbladder wall 
are accompanied by perforation into the duodenum and 
evacuation of biliary contents. 


and Rigler, indicate the importance of air 
in the biliary system and that these methods 
for locating the site of the fistula should be 
employed. Epperman and Walters have 
called attention to their experience of not 
always being successful in so doing. They 
furthermore quite properly point out that 
patients who have a fistula demonstrable by 
x-ray examination usually have more severe 
symptoms than do those in whom it is un- 
anticipated and found in the course of a 
cholecystectomy. 


BILIARY ENTERIC FISTULA UNSUSPECTED AND 
REVEALED AT CHOLECYSTECTOMY 


In our experience less than one-third of 
the fistulas in our series were properly diag- 
nosed before operation. Some of those un- 
recognized prior to operation should have 
been suspected, because of recurrent epi- 
sodes of jaundice and because of small but 
definite amounts of air found in the intra- 
hepatic biliary ducts upon x-ray examina- 


Fic. 4. After evacuation of fluid contents of distended 
obstructed gallbladder calculus becomes dislodged and 
may move through biliary enteric fistula into the intestine. 


tion. An awareness of this condition and a 
knowledge that it occurs oftener in the elder- 
ly than in the young patient should assure 
its diagnosis more frequently. Biliary enteric 
fistulas have been repeatedly observed in 
elderly patients who may have had symp- 
toms compatible with gallstones in early 
life, were then complaint-free for many 
years, and who again had a return of symp- 
toms that gradually increased in severity 
withrecurrent episodes of moderate jaundice. 
Even at operation it may be difficult to de- 
termine the exact site of a fistula (Fig. 9). 


BILIARY ENTERIC FISTULA ASSOCIATED WITH 
INTESTINAL OBSTRUCTION 


The triad of small bowel distention, air in 
the biliary system, and a laminated gallstone 
in the terminal ileum enables the roentgen- 
ologist to confirm the diagnosis of a biliary 
enteric fistula (Fig. 10). The clinician on the 
basis of history and physical examination 
readily recognizes small bowel obstruction. 
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Fic. 5. 


If this has been preceded by symptoms of 
chronic biliary tract disease or episodes of 
acute exacerbation compatible with an ob- 
structive cholecystitis he will be alerted to 
the possibility of the recent development of 
a biliary fistula. The presence of jaundice or 
a history of recurrent jaundice, in addition, 
should lead to specific examinations to es- 
tablish the correct diagnosis. An improve- 
ment in the treatment of biliary enteric fis- 
tulas is dependent upon accurate diagnosis. 
Preoperative preparation and indicated sur- 
gical procedures should provide correction 
with relative ease and safety to the patient. 


TREATMENT 


The present treatment is dependent upon 
the conditions that prevail. These may be 
discussed according to the groupings already 
mentioned. In the first group, the diagnosis 
of the fistula has been established and its 
location is known. Preoperative preparation, 
in addition to the usual measures for surgery 
upon the gastrointestinal tract, should in- 
clude chemotherapy to protect the liver from 


Fic. 6. 


Fic. 5. With a cholecystoduodenal fistula the bile 
from the liver may reach the intestine through either of 
two routes. The effectiveness of the normal physiologic 
mechanism for propelling the bile through the common 
duct is greatly diminished if not entirely lost. Stasis and 
infection are accompanied by precipitation of calcareous 
material in the distal common duct. This may cause its 
complete occlusion. 

Fic. 6. Acute intestinal obstruction resulting from 
gallstone impacted in terminal ileum. 


a recurrent cholangitis and reduction to a 
minimum of bacterial flora of the intestinal 
segment. For the former, penicillin and 
streptomycin or terramycin are suggested. 
If the fistula involves the colon, then prep- 
aration should be the same as for segmental 
resection of the large bowel, and primary 
anastomosis should be used. 

Because calcareous material is so often 
present in the common duct segment be- 
tween the cystic duct junction and the am- 
pulla of Vater, choledochotomy should be 
planned for before beginning the operation 
(Fig. 5). 

There is a great variation in the findings 
at operation; no two cases are alike. Certain 
objectives and procedures to attain them 
may be stated. These include choledochot- 
omy with common duct decompression, 
cholecystectomy, excision of the fistula, and 
closure of the intestinal defect. Location of 
the fistula may determine the course to be 
followed. If the fistula involves the stomach, 
duodenum, or jejunum, the first step will 
be to dissect and separate its components. 
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Fic. 7. Artist’s sketch of roentgenogram showing air 
in biliary tract following ileotomy for gallstone. This 
patient, a 68 year old female, was given a definite diag- 
nosis of cholelithiasis in 1937. Surgery was advised but 
refused. In 1942 she was admitted to the hospital with 
distention, nausea, and vomiting. Roentgen studies 
showed the gallstone in the terminal ileum with obstruc- 
tion proximal to it. The stone was removed and she made 
a good recovery. She refused further surgery. This sketch 
shows uncorrected biliary enteric fistula. 


The defect in the intestinal wall is usually 
small and readily closed. If this defect is 
large and its closure likely to narrow the 
lumen of the intestine, then resection and 
end-to-end anastomosis are recommended. 
Thereafter, the common duct should be ex- 
plored and any obstructing material within 
it removed. The gallbladder is removed and 
T-tube drainage of the common duct estab- 
lished. If there is any definite degree of in- 
flammatory reaction or scarring of the distal 
portion of the common duct a T tube with a 
long arm which extends into the duodenum 
is used. 

In those instances in which the fistula in- 
volves the colon, the sequence in these steps 
may be changed with some advantage. For 
example, exploration of the common duct 
followed by cholecystectomy, leaving the 
cholecystocolic fistula intact until it is di- 
vided and the defect inverted in the wall of 
the colon, should reduce the extent of con- 
tamination of the bowel contents. 
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Biliary enteric fistula encountered at 
cholecystectomy requires careful considera- 
tion of several factors before proceeding. The 
first of these factors is the general condition 
of the patient. Many, in fact the majority, 
are in the older age group in which there is 
a higher incidence of some impairment of 
various physiologic functions which render 
them poor operative risks for extensive pro- 
cedures that may be followed by massive in- 
fection. Long standing biliary tract disease 
with a biliary enteric fistula may be associ- 
ated with liver damage. The second in im- 
portance is the site of the fistula, whether it 
involves the upper intestinal tract or the 
large bowel. The hazard of infection is much 
greater if the large bowel is involved and, of 
course, unprepared by preoperative chemo- 
therapy and cleansing. If the fistula is lo- 
cated between the common duct and the 
intestinal tract with surrounding inflamma- 
tory reaction, a palliative or compromise 
procedure that will permit this to recede 
may be preferable to a definitive procedure 
that requires extensive dissection. The third 
factor is the extent of common duct involve- 
ment and the presence and intensity of 
jaundice. If the patient is jaundiced, if there 
have been recurrent attacks of cholecystitis, 
and if there is impacted calcareous material 
in the distal segment of the common duct, 
then care should be exercised to keep the 
operative procedure and the disturbance it 
may lead to within the capacity of the pa- 
tient. The young and robust patient usually 
has great tolerance and may withstand the 
indicated choledochotomy, cholecystectomy, 
and dismantling of the fistula and the repair 
of the intestinal defect. In the aged, the 
debilitated, and the poor risk group it may 
be better to provide common duct decomi- 
pression and withdraw to return when pre- 
operative planning, including large bowel 
preparation, may have been better antici- 
pated and provision for serious possible 
sequelae has been made. Carcinoma is a:- 
sociated with fistula formation infrequently 
but in the older age group, particularly 
when fistulas are unexpectedly encounterec, 
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Fic. 8. a, Barium enters the common duct from the stomach in a gastrointestinal series. There 
is air in the intrahepatic ductal system. This patient, a 75 year old female, had known choleli- 
thiasis for 7 years. Because of increased symptoms we obtained a gastrointestinal series in 1953 which 
demonstrated the choledochoduodenal fistula. The patient has diabetes, pernicious anemia, and 
has been followed medically to date. b, Following emptying of stomach, barium remains to outline 
the enlarged common duct containing a stone. Air is still seen in the intrahepatic radicles. 


evidence of tumor spread should be looked 
ior. Its presence determines somewhat the 
procedures to be undertaken. 


“ILIARY ENTERIC FISTULA COMPLICATED BY 
INTESTINAL OBSTRUCTION DUE TO GALLSTONE 


Small bowel obstruction is a surgical 
‘mergency. Unrelieved it may rapidly ter- 


minate in death. When it occurs in associa- 
tion with a biliary enteric fistula and as a 
result of a gallstone, the same statement still 
remains applicable. The relief of the in- 
testinal obstruction is of first importance and 
the correction of the fistula is secondary. If 
it is suspected that an intestinal obstruction 
is due to a gallstone or gallstones in the 
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Fic. 9. At operation opaque material introduced into the gallbladder readily passes into the colon 
demonstrating a cholecystocolic fistula. This patient, a 66 year old female, had 2 episodes of ap- 
parent acute cholecystitis. During the second episode she developed a subcutaneous abscess in the 
right upper quadrant. This was opened and drained bile persistently. X-ray studies revealed the 
cholecystocolic fistula. Surgery was contemplated but not carried out because of myeloid leukemia. 


small bowel, we believe indwelling gastro- 
intestinal tube decompression is contrain- 
dicated and that operation should be un- 
dertaken as soon as the patient has been 
adequately prepared. At operation relief of 
the intestinal obstruction is the primary ob- 
jective. The gallstone is impacted most com- 
monly in the terminal 50 centimeters of the 
ileum (Fig. 6). The bowel proximal to the 
obstruction is distended with fecal material 
and the adjacent wall is friable and edema- 
tous. The intestinal wall that engages the 
stone may vary from being the site of mild 
inflammatory reaction to complete necrosis 
with perforation. If this segment of bowel is 
viable the stone should be dislodged into the 
distended proximal segment and removed 
through an ileotomy. If there has been a 
perforation or if the bowel wall is not viable 
then this area where the stone was lodged 
should be resected and an end-to-end anas- 
tomosis performed. Nothing more should be 
done at this operation. After the patient has 
recovered from the operation and the in- 
testinal obstruction, complete evaluation 
should be made seeking, in particular, to 


determine the exact location of the fistula 
and the status of the biliary tract. We are 
convinced that any definitive attack upon 
the fistula or biliary tract is contraindicated 
in the presence of acute intestinal obstruction 
caused by a gallstone. 


CLINICAL MATERIAL 


Over a period of 24 years (1932 to 1956), 
40 patients with biliary enteric fistulas were 
observed. During this same interval, 4,585 
patients were operated upon for biliary tract 
disease. The 40 patients included 30 women 
and 10 men, ranging in age from 28 to 87 
years. Twenty-four were over 60 years, and 
only 6 were under 50 years of age. The 
average age was 56 years (Fig. 11). 

The duration of symptoms related to the 
biliary tract varied greatly: under 1 month 
in 3 cases, under 1 year in 5, 2 to 5 years in 9. 
6 to 9 years in 13, more than 10 years in 6, 
and undetermined in 4 cases. Two patients 
had had symptoms for 38 and 36 years re- 
spectively. Twenty-eight had had complaint; 
and symptoms for 2 years or more. On th: 
other hand, an occasional patient with in- 
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Fic. 10. A flat plate of the abdomen of a patient who had had a colostomy for marked abdom- 
inal distention believed to be due to lower large bowel obstruction reveals the triad of small bowel 
distention, air in the biliary ductal system, and a laminated stone in the terminal ileum. This patient 
is an 87 year old female whose history is discussed in more detail (Case 4). 


testinal obstruction due to a gallstone in the 
terminal ileum was admitted to the emer- 
gency room without history suggestive of 
biliary tract disease. The over-all asieeemaen of 
symptoms was 7.7 years. 

The diagnosis was verified at operation or 
at postmortem examination in 36 of the 40 
patients. In 4, the diagnosis was based on 
roentgenographic studies. Of the 36 patients 
demonstrated to have a biliary enteric fistula 
either at operation or autopsy, only 8 were 
correctly diagnosed beforehand. If we add 
to these the 4 cases diagnosed by roentgen 
studies, then in a total of 12 instances out of 
40 (30 per cent) the clinical interpretation 
was accurate. The diagnosis was established 
in only 8 of the 36 patients before operation 
or before death. In 5 instances, 1 of several 
X-ray examinations provided the informa- 
‘ion essential to make the diagnosis. In 3 
instances, the patient had passed a large 
vallstone by rectum. 


In 36 of the 40 patients, some surgical 
procedure was performed for symptoms or 
findings associated with a biliary enteric 
fistula. Cholecystectomy, choledochotomy, 
and excision of the fistula were accomplished 
in 14 patients which is the procedure recom- 
mended. Cholecystectomy with excision of 
the fistula was done in 10 patients. If we 
were to operate upon these patients now, 
common duct exploration would be done in 
addition, regardless of a history or presence 
of jaundice. In 4 patients, only ileotomy was 
done for removal of a calculus causing in- 
testinal obstruction. In another instance 
ileotomy and cholecystectomy and closure 
of the fistula were done at the same opera- 
tion. Cholecystostomy was performed as a 
temporary procedure in 3 patients and in 
another, incision and drainage of a cholecys- 
tocolic fistula abscess. A woman with a 
choledochoduodenal fistula and common 
duct stones has had repeated operations for 
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Fic. 11. Occurrence of biliary enteric fistulas in 40 
patients according to age. 


recurrent stricture. Miscellaneous opera- 
tions were done in 4 patients, including 1 
biopsy for tumor. 

Stones were associated with fistula forma- 
tion in 37 of the 40 cases. In the remaining 
3 cases, carcinoma was present and is be- 
lieved to have been the basis for the fistula 
tract; although stones existed in 2 of these. 

Cholecystoduodenal fistulas were encoun- 
tered in 32 cases (76 per cent) of the total; 
cholecystocolic in 3, choledochoduodenal 
in 2, and there were single cases of cholecys- 
togastric, cholecystoduodenocolic, and cho- 
lecystocholedochoduodenal (Fig. 12). One 
patient had an intestinal obstruction second- 
ary to an impacted stone in the terminal 
ileum which was removed at operation. 
The patient subsequently expired and at 
postmortem study no fistula was noted, 


Location of Fistula 


Fic. 12. Location of biliary enteric fistulas in 40 pa- 
tients. There was 1 instance each of a cholecystoduodeno- 
colic and a cholecystocholedochal fistula which are not il- 
lustrated in the above chart. 
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but the ampulla of Vater was widely di- 
lated, and the pathologist thought that 
the stone had passed through this patulous 
opening into the intestine. We consider the 
morbidity and mortality rates in this serics 
of 40 patients high. Excluding the deaths, 
there were 10 major complications. Four 
patients had wound infections, 2 had a sub- 
phrenic abscess, 2 had a subhepatic abscess, 
1 developed cholangitis, while another had 
bronchopneumonia. 

There were 8 deaths in the group. Three 
were related directly to carcinoma; in 2 in- 
stances, it was primary in the gallbladder; 
and in 1 it was primary in the stomach. 
There was 1 nonoperative death; a patient 
with a Friedlander’s septicemia that was re- 
sistant to chemotherapy and the usual sup- 
portive measures. The patient passed a gall- 
stone prior to death and the fistula was 
demonstrated at autopsy. Her main bacterial 
focus was a large liver abscess. There were 4 
other deaths not related to carcinoma, and 
these are abstracted in the following section: 


Case 1. C. B. Eight years prior to admission this 
50 year old female had recurrent attacks of belching, 
a feeling of bloating, and vague upper abdominal pain. 
On one or two occasions, the pain had been quite se- 
vere forcing her to remain in bed for several days. Six 
months prior to entry, studies revealed cholelithiasis, 
and surgery was advised. The patient had delayed 
operation until the present time for personal reasons. 
There was no definite history of jaundice. Physical ex- 
amination revealed minimal upper abdominal tender- 
ness. Laboratory evaluation was normal. At laparot- 
omy marked adhesions were found between the colon 
and the gallbladder. A fistula into the colon could not 
definitely be demonstrated. For this reason a cholecys- 
tostomy only was performed. A wound infection de- 
veloped during the first week after surgery. There was 
intestinal drainage from the wound but the origin was 
not demonstrated before death. In addition, a sub- 
phrenic abscess was suspected but not proved. On the 
twenty-fifth postoperative day she suffered a vascular 
collapse and died. At postmortem examination a 
cholecystoduodenal fistula was noted. Also, there wis 
a communication between the gallbladder and th 
duodenum and the open wound. She had a small lives 
abscess, a perforation of the right diaphragm seconc- 
ary to infection and empyema, and an abscess of tli 
right lower lobe of the lung. 

Case 2. M. R. For about 25 to 30 years, this “» 
year old female had had symptoms related to th 
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biliary tract. Six years prior to admission she had had 
acute gallstone ileus and resection of the involved area 
had been done at another hospital. A second pro- 
cedure was performed 1 year later for a perforated 
gallbladder. The organ was not removed. The patient’s 
right upper quadrant symptoms had persisted, but 
she had not sought medical aid until 3 weeks prior to 
entry at which time severe upper abdominal pain and 
jaundice developed. A physician was consulted and 
stated that he could feel the gallbladder. In the in- 
terval, jaundice had persisted and she had occasional 
nausea and vomiting. Examination upon admission 
revealed a chronically ill, deeply jaundiced woman. 
No definite masses could be felt, but there was gener- 
alized tenderness. After careful evaluation, laparotomy 
was done and revealed a cholecystoduodenal fistula 
and common duct stones. A cholecystectomy, chole- 
dochotomy, and closure of the fistula were carried out. 
Postoperatively she did rather poorly with one episode 
of shock, recurrent bouts of cystitis, and the late ap- 
pearance of a wound infection. Though her condition 
improved she collapsed 110 days postoperatively, de- 
veloped deep icterus, unremitting hypotension, and 
oliguria. This condition persisted for 1 week before 
she succumbed. Postmortem examination showed 
acute yellow atrophy of the liver. 

Case 3. E. W. The symptoms of this 48 year old 
female dated from an auto accident 9 months prior to 
admission. She had been struck in the abdomen by 
the steering wheel and had abdominal distention, 
nausea, and vomiting for 1 week. Following this oc- 
currence she had chronic diarrhea without blood or 
mucus. Four and one-half years before, she had had 
a bout of chills, fever, and jaundice which lasted for 1 
week. Roentgenograms had shown no gallstones but 
function of the gallbladder was not known. Studies 
had supposedly shown a gastrocolic and a choledocho- 
duodenal fistula. Physical examination was essentially 
normal. Studies in the New York Hospital failed to 
demonstrate the gastrocolic fistula. Gallbladder series 
showed nonfunction. At laparotomy a cholecystocho- 
ledochoduodenal fistula was found. Stones were also 
present in the common duct. The gallbladder was re- 
moved, the common duct explored, and the fistula 
closed. During the postoperative course there was a 
period of decreased kidney function followed by bi- 
lateral bronchopneumonia. During this interval 
psychiatric therapy was needed because the patient 
was quite unco-operative with inappropriate affect. 
Jaundice and a persistent leucocytosis developed. 
Re-exploration was performed 45 days after the initial 
surgery but was essentially unrevealing. The patient 
continued to fail and had a gastrointestinal hemor- 
rhage on the fifty-second day. On postmortem exami- 
nation the findings consisted of a moderate peritonitis 
and almost complete atelectasis of the right lung. 
The origin of the gastrointestinal bleeding was not 
identified. 


Case 4. This 87 year old female had been hospital- 
ized for treatment of recurrent rhabdomyosarcoma of 
the forearm. Following local excision she developed 
cramping abdominal pain. Barium enema revealed 
diverticulitis. The symptoms persisted and a transverse 
colostomy was performed. She improved briefly but 
signs of small bowel obstruction developed. After 
study, laparotomy was done which revealed gallstone 
ileus. Resection was necessary because of gangrene. 
The patient had no definite history of cholecystitis. 
Postoperatively, she developed a wound infection and 
the suture line broke down at the anastomosis with 
the formation of a fecal fistula. She suffered a cerebro- 
vascular accident on the eighth postoperative day. Her 
intake was poor, and she became hypoproteinemic 
despite vigorous efforts to combat this condition. She 
succumbed 41 days postoperatively. Autopsy revealed 
a large patulous ampulla of Vater. No biliary fistula 
was noted. There was metastatic tumor in the lungs. 


RESULTS 


In a group of 40 patients with biliary 
enteric fistulas, 8 deaths occurred during the 
period of hospitalization. Three deaths were 
due to carcinomatosis and 1 to a large liver 
abscess and a Friedlander’s septicemia. Four 
deaths followed operation for biliary enteric 
fistula or an associated complication among 
patients without cancer. Four patients had 
only palliative ileotomy for bowel obstruc- 
tion and refused further definitive surgery. 
They continued to have symptoms referable 
to the biliary tract. Of the 26 patients who 
survived a definitive procedure, 2 were lost 
to follow-up and 24 have been evaluated 
after periods of a year or more. Twenty- 
three are considered to have had good re- 
sults in that they were free of symptoms 
referable to the biliary tract including jaun- 
dice, cholangitis, or evidence of cirrhosis. 
We recorded as a poor result the individual 
who had had an operation on the biliary 
tract elsewhere and was admitted to The 
New York Hospital-Cornell Medical Center 
because of jaundice. Laparotomy revealed a 
choledochoduodenal fistula and common 
duct stones. The fistula was excised and the 
calculi removed, but she has suffered from 
recurrent choledochal obstruction secondary 
to stricture formation which required further 
operations because biliary cirrhosis devel- 
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DISCUSSION 


Little attention has been accorded biliary 
enteric fistulas in recent years. The rela- 
tively high morbidity of complications and 
mortality rate reported in this and some 
other reports justify further consideration of 
this condition. As one reviews the collected 
experience from various hospitals several 
factors seem to contribute to a pattern of the 
clinical course and the ultimate outcome of 
patients with biliary enteric fistulas. These 
factors include: the length of time that symp- 
toms of biliary tract disease have been pres- 
ent without treatment, age, the infrequency 
of establishing the correct diagnosis before 
operation or autopsy, and the variation in 
treatment if such fistulas are suspected or 
demonstrated. 

The high incidence of biliary calculi in 
our population is resulting in operations 
upon the biliary tract being among those 
most often performed. Probably, such com- 
plications as biliary enteric fistula will be 
more frequently encountered by surgeons in 
the future. An awareness of the symptoms 
and clinical characteristics commonly asso- 
ciated with this condition should lead to 
accurate diagnosis and earlier indicated 
surgical treatment. 

Long duration of symptoms without treatment. 
Although in a few instances some patients 
have had no symptoms, by far the majority 
have long had complaints referable to the 
biliary tract. Many on their own accord 
have accepted these as bearable and done 
nothing about them. Others have been en- 
couraged by their physicians to try to con- 
trol their symptoms by diet regulation and 
to avoid surgical treatment. A few have 
had unsuspected gallstones revealed by a 
complete clinical evaluation. Because the 
calculi were not causing symptoms they 
were advised to ignore them. In addition, 
there have been the occasional errors in 
the diagnosis which have led to delayed 
treatment. 

Age. First, this group of patients are con- 
siderably older than patients with the un- 
complicated and the more common forms of 
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calcareous biliary tract disease. In the pres- 
ent series, the average age is 56 years and in 
the group reported by Byrne the average age 
was 70. These patients have a higher inci- 
dence of associated medical illness and im- 
pairment of physiologic function than do 
those who are younger. We have observed 
that renal and cardiovascular disease have 
been of the greatest concern in their manage- 
ment. In addition to the disorders common 
to the older age group, there is damage to 
the liver so frequently present in the patient 
with long standing biliary tract disease. 
Ascending infection and low grade common 
duct obstruction are present in marked de- 
gree in most patients with biliary enteric 
fistulas. 

Infrequency of establishing a correct diagnosis 
before operation or autopsy. In a review of our 
experience with 40 patients with biliary 
enteric fistulas we were a little chagrined to 
learn that we had established a correct diag- 
nosis before operation or postmortem ex- 
amination in only 30 per cent of the patients. 
Our errors include overlooking air within 
the biliary radicles, failing to recognize 
calculi in the small or large intestine, and a 
lack of appreciation of the fact that the pa- 
tients who have had symptoms of biliary 
tract disease for a considerable time followed 
by a symptom-free period and in later life 
have developed a recurrence of these com- 
plaints constitute a group in whom biliary 
enteric fistulas are to be found. Although the 
credibility of a patient’s report that he has 
passed gallstones in his feces is to be ques- 
tioned, it should be borne in mind if it fol- 
lows symptoms referable to the right upper 
quadrant. 

Variation in surgical management. The over- 
all surgical problem of biliary enteric fistula 
requires consideration in the attack of any 
one of its facets. Certainly intestinal ob- 
struction due to a biliary calculus is a con- 
dition that requires immediate correction. 
This imposes a burden that usually con- 
traindicates any additional surgery at that 
time. The existence of the biliary fistula is 
an indication for its correction which should 
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be planned for and accomplished as early 
after its demonstration as the surgeon con- 
siders expedient. Failure to do so provides 
for further biliary tract changes and liver 
damage. Our best results are obtained by 
adequate and complete surgical correction 
which includes cholecystectomy, common 
duct exploration and drainage, and repair 
of the enteric defect. 

The diagnosis of a biliary enteric fistula 
without intestinal obstruction affords the 
surgeon the greatest advantage because the 
patient can be best prepared for the indi- 
cated procedures. The realization of the 
hazards of attempting these when a fistula 
is unexpectedly encountered will enable him 
to arrive at the proper decision concerning 
immediate or delayed definitive therapy. 


SUMMARY 


1. Biliary enteric fistulas are usually a 
complication of long standing calcareous 
biliary tract disease. 


2. Air demonstrated within the biliary 
ductal system by x-ray examination should 
be considered indicative of biliary enteric 
fistula until proved otherwise. 

3. The triad of air in the biliary tract, 
intestinal obstruction, and a gallstone im- 
pacted in the terminal ileum is best treated 
by the surgical removal of the calculus. 

4. Definitive surgical procedures should 
be done only when planned and with the 
patient well prepared. 
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DISCUSSION 


Little attention has been accorded biliary 
enteric fistulas in recent years. The rela- 
tively high morbidity of complications and 
mortality rate reported in this and some 
other reports justify further consideration of 
this condition. As one reviews the collected 
experience from various hospitals several 
factors seem to contribute to a pattern of the 
clinical course and the ultimate outcome of 
patients with biliary enteric fistulas. These 
factors include: the length of time that symp- 
toms of biliary tract disease have been pres- 
ent without treatment, age, the infrequency 
of establishing the correct diagnosis before 
operation or autopsy, and the variation in 
treatment if such fistulas are suspected or 
demonstrated. 

The high incidence of biliary calculi in 
our population is resulting in operations 
upon the biliary tract being among those 
most often performed. Probably, such com- 
plications as biliary enteric fistula will be 
more frequently encountered by surgeons in 
the future. An awareness of the symptoms 
and clinical characteristics commonly asso- 
ciated with this condition should lead to 
accurate diagnosis and earlier indicated 
surgical treatment. 


Long duration of symptoms without treatment. 


Although in a few instances some patients 
have had no symptoms, by far the majority 
have long had complaints referable to the 
biliary tract. Many on their own accord 
have accepted these as bearable and done 
nothing about them. Others have been en- 
couraged by their physicians to try to con- 
trol their symptoms by diet regulation and 
to avoid surgical treatment. A few have 
had unsuspected gallstones revealed by a 
complete clinical evaluation. Because the 
calculi were not causing symptoms they 
were advised to ignore them. In addition, 
there have been the occasional errors in 
the diagnosis which have led to delayed 
treatment. 

Age. First, this group of patients are con- 
siderably older than patients with the un- 
complicated and the more common forms of 
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calcareous biliary tract disease. In the pres- 
ent series, the average age is 56 years and in 
the group reported by Byrne the average age 
was 70. These patients have a higher inci- 
dence of associated medical illness and im- 
pairment of physiologic function than do 
those who are younger. We have observed 
that renal and cardiovascular disease have 
been of the greatest concern in their manage- 
ment. In addition to the disorders common 
to the older age group, there is damage to 
the liver so frequently present in the patient 
with long standing biliary tract disease. 
Ascending infection and low grade common 
duct obstruction are present in marked de- 
gree in most patients with biliary enteric 
fistulas. 

Infrequency of establishing a correct diagnosis 
before operation or autopsy. In a review of our 
experience with 40 patients with biliary 
enteric fistulas we were a little chagrined to 
learn that we had established a correct diag- 
nosis before operation or postmortem ex- 
amination in only 30 per cent of the patients. 
Our errors include overlooking air within 
the biliary radicles, failing to recognize 
calculi in the small or large intestine, and a 
lack of appreciation of the fact that the pa- 
tients who have had symptoms of biliary 
tract disease for a considerable time followed 
by a symptom-free period and in later life 
have developed a recurrence of these com- 
plaints constitute a group in whom biliary 
enteric fistulas are to be found. Although the 
credibility of a patient’s report that he has 
passed gallstones in his feces is to be ques- 
tioned, it should be borne in mind if it fol- 
lows symptoms referable to the right upper 
quadrant. 

Variation in surgical management. The over- 
all surgical problem of biliary enteric fistula 
requires consideration in the attack of any 
one of its facets. Certainly intestinal ob- 
struction due to a biliary calculus is a con- 
dition that requires immediate correction. 
This imposes a burden that usually con- 
traindicates any additional surgery at that 
time. The existence of the biliary fistula is 
an indication for its correction which should 
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be planned for and accomplished as early 
after its demonstration as the surgeon con- 
siders expedient. Failure to do so provides 
for further biliary tract changes and liver 
damage. Our best results are obtained by 
adequate and complete surgical correction 
which includes cholecystectomy, common 
duct exploration and drainage, and repair 
of the enteric defect. 

The diagnosis of a biliary enteric fistula 
without intestinal obstruction affords the 
surgeon the greatest advantage because the 
patient can be best prepared for the indi- 
cated procedures. The realization of the 
hazards of attempting these when a fistula 
is unexpectedly encountered will enable him 
to arrive at the proper decision concerning 
immediate or delayed definitive therapy. 


SUMMARY 


i. Biliary enteric fistulas are usually a 
complication of long standing calcareous 
biliary tract disease. 


2. Air demonstrated within the biliary 
ductal system by x-ray examination should 
be considered indicative of biliary enteric 
fistula until proved otherwise. 

3. The triad of air in the biliary tract, 
intestinal obstruction, and a gallstone im- 
pacted in the terminal ileum is best treated 
by the surgical removal of the calculus. 

4. Definitive surgical procedures should 
be done only when planned and with the 
patient well prepared. 
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ACUTE PANCREATITIS FOLLOWING CHOLEDOCHOTOMY 


JACK A. THOMPSON, M.D., JOHN M. HOWARD, M.D., F.A.C.S., and 
KEITH D. J. VOWLES, M.B., F.R.C.S.(Eng.), Atlanta, Georgia 


SINCE appropriate biliary tract surgery is 
mandatory for the interruption of the pro- 
gression of relapsing pancreatitis in those 
patients with associated cholelithiasis or 
choledocholithiasis, it is paradoxic that 
biliary tract operations requiring chole- 
dochotomy may initiate a fulminating, even 
fatal attack of acute pancreatitis. In fact, 
acute pancreatitis, occurring in the period 
immediately following biliary tract surgery, 
characteristically appears as a catastrophic 
and often fatal complication. Although the 
reason for the occurrence of acute pancre- 
atitis following biliary tract surgery remains 
obscure, the basic clinical pattern has 
clearly evolved. It is an acute complication 
of surgery of the common bile duct. 

It is our purpose in this article, first, to 
record our experience with pancreatitis 
developing as a complication of biliary 
tract surgery, and, second, having evaluated 
the accumulated experience in the litera- 
ture, to point out that, with only 4 excep- 
tions, in every reported instance of pancre- 
atitis following biliary operations in which 
adequate data were presented, operation 
on the common duct had been performed. 

Undoubtedly, the complication occurs 
in mild forms, but it is usually recognized 
only in the acute fulminating form. While 
this failure to recognize the milder attacks 
limits a study of the disease, the difficulties 
of diagnosis in the immediate postoperative 
period are well recognized. Not only are 
the signs and symptoms like those exhibited 
by the patient with uncomplicated incision- 
al pain, but the normal response to opera- 
tive stress often confuses interpretation. 

From The Whitehead Department of ca Emory Uni- 


versity School of Medicine, and Grady Mem: Hospital, At- 
lanta, Georgia. 


During the previous 4 years, 4 patients 
whom we have seen on our service or in 
consultation have developed acute pancre- 
atitis immediately after choledochotomy, 
the diagnosis being made surgically or at 
autopsy. 

Their case histories are here presented 
together with a review of the surgical litera- 
ture on acute pancreatitis following biliary 
tract surgery in order to elucidate the clini- 
cal picture and thus permit the surgeon 
better to recognize the complication in its 
incipiency and, possibly, thereby to prevent 
an unnecessary operation in a patient 
critically ill with postoperative pancreatitis. 


CLINICAL EXPERIENCES 


Case 1. During November 1953, a Caucasian male, 
aged 55 years, underwent an exploratory operation 
under inhalation anesthesia with a diagnosis of chole- 
lithiasis. The diagnosis was substantiated, chole- 
cystectomy being performed. Exploration of the com- 
mon duct did not reveal calculi, but the wall of the 
distal end of the common duct was thick and fibrous. 
Into the common bile duct the surgeon elected to 
insert a T tube of the Cattell type with the long arm 
of the T tube extending through the sphincter of Oddi 
into the duodenum. The pancreas appeared normal. 

The operation was uneventful as were the ensuing 
12 hours. The patient then complained of a changing 
character of his abdominal pain. Upon the incisional 
pain was superimposed an agonizing pain across the 
upper abdomen. For the following 24 hours he re- 
mained hypotensive with a systolic blood pressure of 
60 to 80 millimeters of mercury. On the second post- 
operative day, his serum amylase concentration was 
400 Wohlgemuth units per cent (normal 15 to 50). 
Throughout the hypotensive period, the patient was 
markedly oliguric so that the possibility of a false 
positive elevation in the serum amylase concentration 
due to a retention of amylase by the kidneys was con- 
sidered. His blood pressure responded slowly to the 
infusion of dextran. Abdominal distention increased 
and was associated with all the signs of peritonitis. 
Unable to exclude the diagnosis of bile peritonitis, 
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reoperation was elected. Under local anesthesia, the 
incision was reopened. The only finding was that of a 
severe pancreatitis. The pancreas was twice normal in 
thickness throughout its length. Fat necrosis studded 
the pancreas and the peritoneal cavity. Although the 
peritoneal fluid was pink, the pancreas was not hem- 
orrhagic; instead, it was characterized by edema, 
inflammation, and fat necrosis. His further course 
was marked by circulatory instability, oliguria, azote- 
mia, and paralytic ileus. 

Forty-eight hours after reoperation, the patient’s 
blood urea nitrogen concentration was 110 milligrams 
per cent. Hypertension and acidosis became promi- 
nent manifestations of his renal insufficiency. Death 
resulted primarily from the renal insufficiency 6 days 
after the initial operation. 

Autopsy confirmed the operative findings. The 
common bile duct, stomach, and duodenum were 
essentially normal. Edema and fat necrosis were 
prominent throughout the retroperitoneal tissues as 
well as throughout the pancreas and peritoneal cavity. 
No residual stone was present in the common bile 
duct, nor was there calculus or calcification of the 
pancreas. It was not possible to demonstrate whether 
the T tube which was still in place obstructed the 
pancreatic duct at its point of outflow. 

Case 2. This Caucasian male, aged 63 years, was 
hospitalized in September, 1955, with a history of 
constant pain in the right upper quadrant of 1 week’s 
duration. Subsequent evaluation disclosed jaundice 
of an obstructive nature and a palpable gallbladder. 
Exploratory laparotomy revealed a carcinoma of the 
gallbladder with a secondary obstruction of the distal 
end of the common bile duct. The pancreas appeared 
to be normal. The gallbladder was removed, and the 
common duct was implanted into the adjacent portion 
of the duodenum by utilizing a side-to-side anasto- 
mosis. A T tube was placed through the choled- 
ochoduodenostomy. Postoperatively, the patient did 
well, but large amounts of bile continued to drain 
through the T tube. On the fourth day following 
operation, after peristalsis had developed and bowel 
movements resumed, he complained of epigastric and 
substernal pain. Profound collapse followed and 
death resulted within 24 hours. 

Autopsy revealed widespread areas of fat necrosis 
with ecchymoses across the pancreatic surface and 
throughout the substance of the gland. The main 
pancreatic duct opened within 1 millimeter of the 
common bile duct, the continuity of the common duct 
not having been interrupted by the operation. 

Case 3, This 62 year old Caucasian male was hospi- 
talized in June 1954, with a history of pain in the right 
upper abdomen for the previous 4 days. His serum 
amylase concentration shortly after admission was 
found to be elevated to 171 Wohlgemuth units. Dur- 
ing the ensuing 3 days, the serum amylase concen- 
tration fell to within normal limits. Cholecystography 


disclosed a nonfunctioning gallbladder, but a large 
solitary stone was visible on the abdominal film. Six 
days after admission, an exploratory operation was 
performed under general anesthesia, and a gallblad- 
der containing a calculus was removed. 

Exploration of the common duct included the 
passage of a catheter into the duodenum; no stone 
nor obstruction was found. A short-arm T tube was 
inserted. The pancreas did not appear abnormal. 
During the postoperative period, the patient did 
quite well, assuming a normal dietary intake and 
adequate bowel function within a period of 5 days. 
Nine days after operation with the T tube in place, 
a sudden onset of epigastric pain was followed by 
cyanosis and shock. The clinical impression was that 
the patient had experienced a pulmonary embolus 
and an anticoagulant regimen was instituted. Eight 
hours after the onset of pain, he died. At postmortem 
examination, acute pancreatitis with massive paren- 
chymal necrosis and fat necrosis was discovered. The 
common bile duct was normal. 

Case 4. This 76 year old Mexican female was ad- 
mitted to the hospital in May of 1953, having experi- 
enced the onset of right upper quadrant pain several 
days prior to hospitalization. The serum amylase 
concentration was elevated to 128 Wohlgemuth units. 
A mass was palpable in the right upper quadrant 
which was consistent with an inflamed gallbladder. 
Two days after admission, the abdomen was explored 
and hydrops of the gallbladder was found; cholecystec- 
tomy was performed. Following a negative exploration 
of the common duct, a short-arm T tube was inserted. 
The pancreas did not appear inflamed and fat necrosis 
was not detected. Postoperatively, she experienced a 
rather stormy course, having to be maintained on 
norepinephrine for a period of 48 hours. Her serum 
amylase concentration was 66 Wohlgemuth units 
during this time. She never responded well to thera- 
peutic measures, and died in renal failure on the 
ninth postoperative day. 

Autopsy disclosed scattered areas of parenchymal 
necrosis and edema of the pancreas with extensive 
areas of fat necrosis in both the pancreas and the 
omentum. Pancreatitis was considered to be a major 
factor contributing to death. 


DISCUSSION 


While there may be a simple reason for 
the onset of acute pancreatitis following 
biliary tract surgery, such an explanation 
is lacking at the present time. Regardless 
of the mechanism of onset and despite the 
present limitations of knowledge of the 
pathogenesis of the disease, certain clinical 
factors are associated with the occurrence 
of pancreatitis after biliary tract surgery, 
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TABLE I.—PANCREATITIS FOLLOWING BILIARY 
TRACT SURGERY 


Reference Year Recorded Deaths 


Allen (1) 1936 7 7 
Oviedo Bustos (22) 1945 1 1 
Blumensaat (4) 1950 2 0 
Gargas (14) 1951 1 1 
Smith, S. W. (25) 1951 1 1 
Glenn (15) 1952 ) 3 
Coffey (10) 1952 3 2 
Heinz (16) 1952 2 1 
Dunphy (12) 1953 2 2 
Lundquist (20) 1953 5 5 
Brown (8) 1954 2 2 
Blatherwick (3) 1954 S 3 
Smith, G. K. (24) 1954 1 | 
Boyden (7) 1954 2 2 
Joske (18) 1955 2 2 
Baker (2) 1955 Ru 3 
Hershey (17) 1955 1 1 
Frieden (13) 1956 6 6 
Diffenbaugh (11) 1956 5 4 
Boles (5) 1956 13 6 
Cattell (9) 1957 
Recorded experience 71 54 
Present series 4 

Total 75 58 


and it behooves the surgeon to be aware of 
those facts. 

Including the current series, there have 
now been 75 patients with acute pancrea- 
titis following biliary tract surgery recorded 
since Schmieden and Sebening’s initial 
collection of 38 patients in whom the occur- 
rence of “pancreatitic disease” followed 
biliary tract operations after various inter- 
vals (Table I). Of these 75 patients, 58 (77 
per cent) died. The type of initial operation 
was described in the reports of 66 patients 
(Table II). The one factor common to 62 
of the 66 operations was choledochotomy 
and operative manipulation within the 
common bile duct. In the 4 exceptions, 
operation consisted of cholecystectomy and 


TABLE I1.—PANCREATITIS IN IMMEDIATE POSTOP- 
ERATIVE PERIOD FOLLOWING CHOLEDOCHOT- 


OMY 
Period. 
1936 to 1954 1955 to 1957 Totals 


No. of patients with post- 
biliary surgery pancreatitis* 35 40 75 
No. of patients with type of 


operation reported ey 39 66 
No. having choledochotomy 24 38 62 
No. of deaths after 


choledochotomy 24 25 49 
Mortality rate after 
choledochotomy, per cent 96 66 a7 


*Incidence of choledochotomy not stated in several reports. 
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external palpation of the common bile duct 
to exclude the presence of stones, or chole- 
cystojejunostomy. 

The serious nature of postoperative pan- 
creatitis is demonstrated not only by the 
high mortality, but by its frequency of 
occurrence in patients with a benign disease 
who should expect relief of all symptoms 
by biliary tract surgery. In Boles’ series (5), 
acute pancreatitis was the leading cause of 
death in all patients undergoing cholecys- 
tectomy. Each of his patients who died of 
pancreatitis had had choledochal explora- 
tion or sphincterotomy. In each of the 4 
patients currently reported, choledocho- 
tomy had been performed. In 2 of the pa- 
tients, early preoperative serum amylase 
concentrations had been elevated, but pan- 
creatitis was not evident grossly at the 
primary laparotomy. 

The high incidence of minor attacks of 
acute pancreatitis, manifest postoperatively 
only by an elevation of the serum amylase 
concentration, is indicated by the previous 
study of 30 patients undergoing various 
biliary tract procedures in whom the inci- 
dence of a definite elevation of the serum 
amylase concentration was 13 per cent. It 
was elevated in 29 per cent (2 of 7) of those 
patients having common duct exploration 
in addition to cholecystectomy, but in only 
9 per cent (2 of 23) of the patients in whom 
the operation was limited to the gallbladder 
(23). 

While postoperative pancreatitis may 
occur after any type of surgery, its frequency 
after choledochotomy must be more than 


TABLE III.—ACUTE PANCREATITIS FOLLOWING 
LONG-ARM (CATTELL) T TUBE 


No. of 
Reference No. of patients deaths 
Smith, S. W. (25) 1 1 
Coffey (10) 1 1 
Dunphy (12) 1 1 
Lundquist (20) 1 1 
Blatherwick (3) 1 1 
Lasher* (19) 4 4 
Diffenbaugh (11) 4 4 
Boles (5) 1 4 
Cattell* (9) 2 1 
Present series 1 1 

a7 16 (94%) 


*Sphincterotomy for chronic pancreatitis, 
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coincidence. The fatalities following ma- 
nipulation within the ductal system make it 
mandatory not only that the surgeon adopt 
rigid criteria for exploration of the common 
bile duct, but, when exploration is neces- 
sary, that he perform it with manifest care. 
When the sphincteric region is approached 
mechanically either with bougies, dilators, 
or the scalpel, due regard and cognizance 
of the possibility of inducing postoperative 
pancreatitis should be taken. 

Experience has led many surgeons to the 
strong suspicion that any factor which may 
produce edema about the ampulla or ob- 
struct the pancreatic duct should be care- 
fully avoided. The insertion of any me- 
chanical device (long-arm T tube) (Fig. 1) 
across the sphincter should be thoughtfully 
approached, if not avoided. Many fatal 
cases of pancreatitis following the use of a 
long-arm T tube have been recorded (Table 
III), and in 1 of our patients a similar tragic 
outcome followed the use of such a T tube 
placed through the sphincter. 

While the mortality rate of those patients 
recognized as having postcholedochotomy 
pancreatitis has been 77 per cent, future 
recognition of milder attacks should result 
in an apparent fall in the mortality rate. 
The policy of determining the serum amylase 
concentration during the early postopera- 
tive period in all patients having choled- 
ochotomy will lead to a more frequent 
recognition of the disease and to the earlier 
institution of therapy. Such a study may 
prove helpful in elucidating the etiology of 
some of the unexplained symptom com- 
plexes which occur in the immediate post- 
operative period following biliary tract 
surgery. 

The treatment of postoperative pancrea- 
titis has generally been along conservative 
lines not only because treatment has con- 
formed to that of acute pancreatitis unre- 
lated to previous operation, but also be- 
cause these patients are frequently in such 
a critical condition that even if desired, 
operative intervention would not have been 
feasible. A review of patients whose clinical 


Fic. 1. Seventeen patients have developed’a fulminating 
form of pancreatitis shortly after the insertion of a long-arm 
T tube of the Cattell type. In 16 of the patients, the com- 
plication proved fatal. 


courses have been analyzed either from the 
initial reports or from personal communi- 
cation with the authors has disclosed that 
despite the obvious factor of case selection, 
an overwhelming mortality has been attend- 
ant whenever a secondary operation has 
been undertaken in these critically ill pa- 
tients. Of 12 patients subjected to secondary 
operations, only 2 survived, while 10 of 30 
who were treated conservatively survived 
(Table IV). The severity of the pancrea- 
titis and the degree of necrosis undoubtedly 
are important factors which may have in- 
fluenced the selection of patients for opera- 
tion, but conservative therapy may offer a 
slightly higher rate of survival. 

In the period immediately after biliary 
tract surgery, when the clinical evaluation 
of abdominal symptoms is so difficult, the 
diagnosis of postoperative pancreatitis and 
thus the advisability of nonoperative care 


TABLE IV.—MORTALITY OF REOPERATION IN 
PRESENCE OF PANCREATITIS FOLLOWING BILI- 
ARY TRACT SURGERY* 


No. No. of Mortality, 
of patients deaths per cent 
Conservative 
management 30 20 67 
Reoperation 12 10 83 


*Analyzed from references No. 3, 4, 5, 6, 7, 8, 11, 12, 14, 17, 20, 24, 
25, and present series. 
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must be based to a large extent upon the 
serum amylase concentration. Unfortu- 
nately, elevations of the amylase concen- 
tration are known to occur in other clinical 
entities, including postoperative compli- 
cations, which demand operative inter- 
vention to permit survival. If the amylase 
concentration is found to be elevated, the 
surgeon must consider in addition to pan- 
creatitis, the possibility of bile peritonitis, 
injury to the bowel, strangulated bowel, 
spontaneous rupture of a duodenal ulcer, 
and any other lesion which might permit 
the egress of intestinal contents into the 
peritoneal cavity. 

The incidence of oliguria and azotemia 
of renal failure associated with this fulmi- 
nating form of pancreatitis may also be a 
source of diagnostic difficulty as renal fail- 
ure without pancreatitis may result in an 
increased serum amylase concentration. 
The occurrence of acute renal failure in 2 
of the 4 patients in this series, as well as in 
4 of those reported by Boles (6) reflects the 
magnitude of injury inflicted by acute pan- 
creatitis. 


SUMMARY 


Acute pancreatitis, occurring in the 
period immediately after biliary tract sur- 
gery, is a complication of choledochotomy. 
In 66 patients with this complication, on 
whom adequate data have been recorded, 
the onset of acute pancreatitis was preceded 
by choledochotomy in 62 (94 per cent). Sev- 
enteen patients developed the complication 
following the insertion of a long-arm T tube 
of the Cattell type. At present, acute pan- 
creatitis appears to be an unpredictable 
result of choledochotomy. Its incidence is 


long-arm T tube. The over-all mortality of 
the 75 patients who have been reported to 
date has been 77 per cent. 


probably increased by the insertion of a. 
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A 5 YEAR SURVEY was made of 1,055 consecu- 
tive patients treated in the Geisinger Memo- 
rial Hospital and Foss Clinic for biliary tract 
disease. It included all gallbladder patients 
treated from January 1, 1948 to December 
31, 1952. The purpose was to analyze the 
experience at the Geisinger Memorial Hos- 
pital and Foss Clinic, and to compare our 
results with others recently published. 


MATERIAL STUDIED 


The diagnosis was confirmed by opera- 
tion, roentgenograms, or postmortem ex- 
amination in all cases. 

A total of 1,055 patients had extrahepatic 
biliary tract disease. This group represented 
2 per cent of the total hospital admissions 
during that time. Of the 1,055 patients, 768 
or 72.8 per cent were operated upon; 287 or 
27.2 per cent had a diagnosis of extrahepatic 
biliary tract disease but, for various reasons, 
were not operated upon. The 768 operations 
represent 8 per cent of the total number of 
operations performed in our hospital during 
the period of study. 

Sex and age incidence. Recent statistics indi- 
cate that elderly patients are being operated 
upon much more frequently than formerly. 
Public Health Statistics show the highest in- 
cidence of cholecystitis and cholelithiasis to 
be in the 55 to 65 year age group—10 cases 
per 1,000 population. In 1945 Adams and 
Stranahan reported 197 of 1,104 patients to 
be over 60 years old. In 1955 Colcock and 
McManus reported 327 of 1,356 patients to 
be over 60 years old. Two factors may ex- 
plain this increase—increased longevity and 
greater acceptance of older patients for sur- 
gical therapy. 


_ From the Department of General Surgery, Geisinger Memo- 
rial Hospital and Foss Clinic, Danville, Pennsylvania. 


A FIVE YEAR SURVEY OF 1,055 CONSECUTIVE PATIENTS 
WITH EXTRAHEPATIC BILIARY TRACT DISEASES 


J. REED BABCOCK, M.D., F.A.C.S., and ROBERT C. EYERLY, M.D., Danville, Pennsylvania 


Our study comprised 819 females and 236 
males, or a ratio of 3.5 to 1. This is a greater 
proportion of females than usually reported 
by others. The average age was 53 years. 
But 396 or 38 per cent of our patients were 
under 50 years of age. This preponderance 
of older patients and of female patients is 
greater than that reported by Colcock and 
McManus (4), Adams and Stranahan, and 
recent reports from the Mayo Clinic. 

In rural Pennsylvania dietary intake of 
fats and carbohydrates is high. Obesity is 
common. Our patients often are reluctant 
to seek hospital and surgical care until late. 

Duration of symptoms. The average dura- 
tion of symptoms was 4.7 years. Those pa- 
tients under 50 years old averaged 3.5 years; 
those over 50, 5.4 years. 


DIAGNOSIS 


If a diagnosis of noncalculous cholecystitis 
has been made, it is, in our opinion, not an 
indication for operation. Table I presents 
the methods utilized to establish the diag- 
nosis in our cases. A positive diagnosis of 
gallstones was made preoperatively in 571 
or 74 per cent. Cholecystographic or other 
radiologic examinations showed stones in 
560 or 72.6 per cent. Stones were palpated 
during the performance of other abdominal 
operations in 11 or 1.4 per cent. In the re- 
maining 197 or 26 per cent, the diagnosis 
was made clinically on the basis of biliary 
colic, a palpable mass in the region of the 
gallbladder, or the presence of jaundice. 

It is not our purpose in this article to com- 
ment on the value of cholecystograms, yet 
the findings in patients with nonfunctioning 
gallbladders diagnosed by the cholecysto- 
gram are worthy of note. We have accepted 
such reports as positive evidence of disease. 
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TABLE I.—METHODS USED IN DIAGNOSES PRIOR TO 
SURGICAL PROCEDURES IN 768 PATIENTS 
No. of patients Percentage 
Patients with positive radiologic 


evidence of disease............ 524 68 
Patients that had no radiologic 
208 
No positive proof of disease. . . 197 26 
Disease was noted at previous 
Disease diagnosed elsewhere... ... 36 
34 4.5 
Other examinations......... 2 0.1 


In 231 cases, all patients proved to have 
calculi at operation (Table IT). 


DISEASES OF BILIARY TRACT AND OPERATIONS 
PERFORMED 


The operative procedures were largely 
standardized because of the closed staff or- 
ganization in our hospital. Sever surgeons, 
3 from the permanent staff and 4 from the 
resident staff, performed all the operations. 
Details of the various procedures and mortal- 
ity data are presented in Tables III and IV. 

Chronic cholecystitis. Chronic cholecystitis 
with cholelithiasis for which cholecystectomy 
only was carried out was observed in 421 of 
the cases. Common duct exploration in addi- 
tion to cholecystectomy was performed in 
137 cases or 24.4 per cent. Stones were found 
4n 54.7 per cent of ducts explored. Chole- 
cystostomy only was performed but 3 times, 
in all cases upon poor risk patients. Seven 
patients died postoperatively in the chole- 
cystectomy group, or 1.66 per cent. One 
death occurred in the cholecystectomy plus 
choledochostomy group, or 0.73 per cent. 
The addition of choledochostomy to cholecys- 
tectomy for chronic cholecystitis and chole- 
lithiasis does not add an appreciable risk. 


TABLE II.—RESULTS OF CHOLECYSTOGRAMS 


Percentage of all 
No. of cases patients 
Total cholecystograms..... 695 66 
Functioning with stones. . 363 52 
Nonfunctioning......... 332 48 
101 30 
Without stones........ 231 70 
Patients who did not have 
cholecystograms......... 360 34 
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Diffenbaugh and Strohl, in a collective re- 
view of 25,807 operations for chronic chole- 
cystitis and cholelithiasis, found an incidence 
of 23 per cent in patients on whom explora- 
tions of the common duct were carried out. 
The surgical staff at the Mayo Clinic during 
the years 1946 to 1954 reported that ap- 
proximately 24 per cent of their patients had 
choledochostomy as well as cholecystectomy 
during operations for chronic cholecystitis. 
Marshall, in a review of biliary tract surgery 
at the Lahey Clinic, reported that choledo- 
chostomy was performed in 1,666 or 39.7 
per cent of 4,190 patients. In these reports 
the incidence of common duct stones was 11 
to 15.2 per cent. In our series the incidence 
of proved common duct stones was 17.8 per 
cent. The investigators just mentioned also 
reported that the addition of choledochosto- 
my did not add more than a fraction of 1 
per cent to the over-all postoperative mor- 
tality rate. 

Acute cholecystitis. Acute cholecystitis, or 
‘acute gallbladder,” constituted 147 of our 
768 operative cases, an incidence of 19 per 
cent. In this group there were 10 deaths, or 


6.8 per cent. Cholecystectomy only was per- 


formed in 112, with 5 deaths or an operative 
mortality of 4.4 per cent. Choledochostomy 
in addition to cholecystectomy was performed 
in 31 patients. Common duct stones were 
found in 16 or 51.5 per cent. Of these 31 
patients, 2 died postoperatively, or 6.4 per 
cent. Preoperative jaundice, debility, the 
added trauma, and the longer anesthesia, 
no doubt, account for increased mortality 
rates in patients suffering from acute chole- 
cystitis. Cholecystostomy only was the opera- 
tion of choice in the poorest risk patients. 
This procedure was employed but 4 times 
in the 147 patients suffering from acute 
cholecystitis. Three of the 4 died during the 
immediate postoperative period, these pa- 
tients being over 65 years old. Although the 
mortality rate with only gallbladder drain- 
age is high, it is believed to be the best pro- 
cedure for patients with acute progressive 
cholecystitis who are serious risks. 


pe 
siz 
ar 
er 
sti 
fr 
85 
ti 
cy 
he 
. 
te 
th 
t 
tr 
in 
ti 
er 
pr 
pe 
fo 
fr 
m 
lis 
to 
P 
fo 
ce 
‘ 


Babcock and Eyerly: EXTRAHEPATIC BILIARY TRACT DISEASES 713 


Welch reported that 50 per cent of his 
patients who were over 70 years old had 1 
or more complications of biliary tract dis- 
ease. Strohl and Diffenbaugh have empha- 
sized the frequency of acute cholecystitis 
and gangrenous perforation occurring in eld- 
erly patients or in those suffering from long 
standing disease. Glenn (7-9) has reported 
a mortality rate of 5.4 to 7.4 per cent in pa- 
tients over 50 years of age and rates ranging 
from 1.04 to 1.70 per cent in patients under 
50 years of age. In our series of acute cases, 
85 patients were over 50 years old with 9 
deaths, or 10.5 per cent, while in 62 under 
50 years old only 1 death occurred, or 1.6 
per cent. These figures indicate the difficul- 
ties encountered in treating acute chole- 
cystitis in the elderly patient. Colcock (3) 
has said that while the temptation is great 
to avoid elective surgery in the elderly pa- 
tient with minimal symptoms, frequently 
these same patients return with complications 
which make surgery far more hazardous 
than it would have been if an operation had 
been performed earlier. 

Cancer of biliary tract. Surgical treatment 
for cancer of the gallbladder and biliary 
tract has been extremely discouraging. Dur- 
ing the period of this study, we found 31 pa- 
tients with carcinoma or 4 per cent of the 
entire group. There were 7 operative or 
postoperative deaths in this group or 22.5 
per cent. The details of the procedures per- 
formed are given in Table III. Of the entire 
group only 1 patient is alive and apparently 
free from disease at this time. This patient 
had a pancreaticoduodenectomy for adeno- 
carcinoma of the ampulla of Vater. Tumor 
clinic follow-up revealed that the patient 
was well 414 years postoperatively. Blalock 
stated in 1924, “exploration only shortens 
the patient’s life if a positive diagnosis of 
malignancy of the gallbladder can be estab- 
lished preoperatively,” and this still seems 
to hold true today with the majority of 
patients. 

Recurrent disease. Secondary procedures 
for persistent or recurrent disease of the 
common bile duct were performed 21 times 
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Fic. 1. Age and sex incidence for the total number of 
deaths. 


in this series, accounting for 2.7 per cent of 
the total operations. 

Sixteen of these patients had recurrent 
symtoms presumably due to recurrent or 
overlooked common duct stones. About 50 
per cent had the original operation in the 
Geisinger Memorial Hospital, the remain- 
der elsewhere. In 13 of these 16 patients, 
common duct stones were recovered by 
secondary choledochostomy. Three had no 
stones but were relieved by dilatation of the 
sphincter of Oddi and by insertion of a 
Cattell long-limbed T tube. All 16 had com- 
plete relief of symptoms for the known pe- 
riod of follow-up ranging from 3 months to 
3 years. 

Five of the patients upon whom second- 
ary operations were performed had stric- 
tures of the common duct. None of the 
original operations were performed in the 
Geisinger Memorial Hospital. In recon- 
struction of the common ducts, no pros- 
thetic devices were used. Mucosa-to-mu- 
cosa, end-to-end anastomosis was employed 
with T-tube drainage. In 2 patients of this 
group the anastomosis was close to the 
hilum of the liver. Results were poor with 
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TABLE III.—DISEASES OF THE BILIARY TRACT AND 
OPERATIONS PERFORMED 


Lesion and operation No. of cases — Percentage 

Chronic cholecystitis............... 561 73.05 
Cholecystectomy alone........... 421 
Cholecystectomy and exp. 

choledochostomy.............. 62 
Cholecystectomy and 

choledocholithotomy........... 75 
Cholecystostomy................ 

147 19.14 
Cholecystectomy alone 
Cholecystectomy and 

choledochostomy ....... 15 
Cholecystectomy and 

choledocholithotomy........... 16 

Carcinoma of biliary tract.......... 31 4.04 
Ducts, ampulla, and pancreas..... 13 

Cholecystectomy alone......... 5 
Cholecystectomy and 

choledochostomy............ 4 
Cholecystectomy and 

choledocholithotomy......... 
Exploration and biopsy........ 
Exploration only.............. 
Cholecystoenteric anastomosis. .. 
Cholecystostomy and biopsy. ... 
Pancreaticoduodenectomy...... 

Secondary choledochal procedures... 21 Zito 

Retained stones or sphincter fibrosis 16 
Previous operation here........ 
Previous operation elsewhere... . 

Stricture of common duct........ § 
Previous operation here........ 
Previous operation elsewhere.... 

Other findings at operation......... 8 1.04 
Regional enteritis... ............. 
Pulmonary 
Negative findings................ 
Cardiac arrest in operating room. . 


ON 


oo 


768 100.00 


recurrent intermittent cholangitis and jaun- 
dice. Two others had complete relief of all 
symptoms. The strictures had been caused 
by ligature or clamping of the duct. The 
remaining patient had a partial stricture of 
the common bile duct for 1 year prior to 
treatment, it being repaired with relief. One 
additional patient who might be added to 
this group was a 4 year old female child who 
had intermittent jaundice. At exploration 
she was found to have a congenital stenosis 
of the common bile duct. Resection with 
end-to-end anastomosis resulted in com- 
plete relief. 

The exact incidence of retained common 
duct stone and of surgically produced stric- 
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ture is difficult to determine. Probably most 
instances are not reported. Singleton and 
Coleman reporting on residual common 
duct stones, found an incidence of 9 per cent 
in 159 cases. Thomson reported an inci- 
dence of 11 per cent in 106 cases studied 
with an operative mortality rate of 9 per 
cent following secondary operations. While 
our series is small, 21 secondary operations, 
we had no postoperative deaths in the 
group. We routinely carry out postoperative 
cholangiography before removing T tubes 
in the belief that the procedure is of definite 
value. 

Remaining miscellaneous groups. In this group 
of 8 patients a diagnosis of gallbladder 
disease was made preoperatively. An ex- 
ploratory operation was performed with 
the expectation of carrying out definitive 
biliary tract surgery. These make up 1.04 
per cent of the group studied. At the operat- 
ing table all patients were found to have 
conditions urgently in need of surgery but 
not of the biliary tract. 

Acute appendicitis was found in 1 case 
and appendectomy was performed. A sec- 
ond patient had an acute regional enteritis. 
The abdomen was closed without further 
surgery. In a third patient subtotal gastrec- 
tomy was performed for duodenal ulcer, 
the gallbladder was not disturbed. In a 
fourth case an exploratory operation was 
performed but no acute disease was found 
in the abdomen although the patient was 
very ill. A postoperative radiogram of the 
chest disclosed right pneumonitis which 
was treated with relief of all symptoms. A 
fifth patient of the group was found to have 
a twisted ovarian cyst; an ovarian cystec- 
tomy was performed. No operations were 
performed on the biliary tract in any of 
these patients. 

The 3 remaining patients in this miscel- 
laneous group were somewhat unusual. One 
patient, and the only one who died, suffered 
cardiac arrest prior to beginning the opera- 
tion. A thoracotomy with cardiac massage 
was performed; the patient survived 17 days 
postoperatively, dying of pneumonitis. In 
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the second patient although the results of 
examination of the biliary tract were nega- 
tive, parenchymatous degeneration of the 
liver was noted on pathologic examination. 
Results of laboratory studies of the biliary 
systems and roentgenographic examination 
of the biliary and intestinal tracts were nega- 
tive preoperatively in the third patient, but 
an exploratory operation was performed 
because of persistent upper gastrointestinal 
symptoms on her third admission to the 
hospital; nothing was discovered to account 
for the symptoms. 

In this miscellaneous group all were dis- 


charged with a diagnosis of biliary tract 


disease. These cases emphasize the con- 
fusion that may occur in the differential 
diagnosis. 


ANALYSIS OF THE CAUSES OF DEATH 


The causes of death of the 26 patients 
who died postoperatively are recorded in 
Table V. The high incidence of metastatic 
carcinoma and hepatic coma is understand- 
able. The mortality is obviously higher in 
patients with serious liver damage and 
jaundice. Reporting on all patients with 
biliary tract disease Walters and associates 
noted a mortality of 5.6 per cent in patients 
with jaundice and 1.3 per cent in those 
without it. Cardiac, pulmonary, and uremic 
deaths are a reflection of the older age group. 
Acute pancreatitis following upper ab- 
dominal surgical procedures has been re- 
ported frequently. The single death in the 
patients under 50 years old was due to this 
complication. The 3 cases of cardiac arrest 
all occurred in patients over 55 years of age. 
Two patients had been operated upon for 
acute cholecystitis. In the third, no opera- 
tive procedure had been performed; the 
arrest occurred shortly after beginning the 
anesthesia. Two of the group with acute 
cholecystitis had previously known cardiac 
disease. One had electrocardiographic evi- 
dence of myocardial infarction. Gerbode 
and associates reported a varying incidence 
of cardiac arrest, between 1 in 19 to 1 in 
5,000, depending upon the type of opera- 
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TABLE IV.—OPERATIVE MORTALITY 


Operation and disease No. of cases Deaths Percentage 
Cholecystectomy.......... 538 13 2.4 
Chronic cholecystitis... . 421 7 1.6 
Acute cholecystitis. .... . 112 4.4 
Carcinoma of gallbladder. 5 1 20.0 
Cholecystectomy and 
choledochostomy...... 174 3 1.7 
Chronic cholecystitis... .. 137 1 0.7 
Acute cholecystitis... ... 31 2 6.4 
Cholecystostomy.......... 8 3 37.5 
Chronic cholecystitis .... 3 0 0.0 
Acute cholecystitis....... 4 3 75.0 
Secondary choledochostomy 21 0 0.0 
Retained calculi........ 16 0 0.0 
Stricture of common duct. 5 0 0.0 
Exploration and biopsy.... 10 4 40.0 
Exploration alone ........ a 1 33.3 
3 1 33.3 
Cholecystoenteric anastomosis 4 1 25.0 
4 1 25.0 
Pancreaticoduodenectomy. . 4 0 0.0 


3.4 


tion performed. They reported 24 instances 
in 48,829 operations during 6 years, or 1 in 
2,035 operations. Our high incidence in this 
study is not peculiar to gallbladder disease 
but, we believe, is indicative of the fre- 
quency of cardiovascular disease and the 
added complications of cardiovascular dis- 
ease in‘ the obese patient who also suffers 
from gallbladder involvement. 

Figure 1 graphically shows the age in 
decades and sex ratio of patients who died 
following biliary tract surgery. All but 1 
patient were over 50 years of age. Seventy- 
seven per cent of the fatalities occurred in 
patients over 60 years of age. This fact again 


TABLE V.—CAUSES OF DEATH AS RECORDED CLINI- 
CALLY OR FOLLOWING POSTMORTEM EXAMI- 
NATION 


No. of 
Cause Age of patients, yrs. cases Percentage 
Metastaticcarcinoma.. 78, 69, 78, 65, 75 5 19.2 
Myocardialinfarction.. 68, 67, 57, 63 4 15.2 
Hepatic coma........ 51, 55, 61 3 11.5 
62, 59, 65 3 11.5 
Cardiac arrest........ 59, 63, 68 a 11.5 
Pulmonary embolus... 73, 60 2 7.9 
Bronchopneumonia.... 84, 62 2 7.9 
Cardiac failure........ 74, 75 2 7.9 
Acute pancreatitis..... 47 1 3.7 
26 100.0 
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re-emphasizes the need for careful preopera- 
tive evaluation and appropriate postopera- 
tive care of the aged. These findings also 
emphasize the need for earlier operation in 
biliary tract disease. No one can predict how 
long a silent stone will remain silent. 


SUMMARY AND CONCLUSION 


1. Extrahepatic biliary tract disease ac- 
counted for 2 per cent of hospital admissions 
and biliary tract operations for 8 per cent 
of the surgical procedures performed in our 
hospital during the years 1948 to 1952 in- 
clusive. 

2. Choledochostomy following cholecys- 
tectomy was performed on 24 per cent of 
our patients, calculi being found in 55 per 
cent of them. Exploration of the common 
duct was not followed by higher mortality 
than cholecystectomy in patients with 
chronic cholecystitis and cholelithiasis. It 
was about 6 times as great in patients with 
acute cholecystitis. 

3. Mortality following acute cholecystitis 
with cholelithiasis was 5 times that following 
chronic cholecystitis with cholelithiasis. 

4. Associated cardiac disease in the aged 
patient contributed greatly to the mor- 
tality rate of the patients studied, especially 
patients with “acute gallbladders.” 

5. Secondary operations on the common 
duct were not as frequent as reported from 
many other clinics. There were no deaths 
following operations in this group. The 
results were good in all patients operated 
upon for retained stones or stenosis of the 
sphincter of Oddi. The condition of 50 per 
cent of patients operated upon for stricture 
of the common duct was improved, the re- 
maining have recurrent symptoms which 
are being treated conservatively. 

6. The over-all operative mortality was 
3.4 per cent. 

7. The highest mortality occurred in 
patients suffering from malignant disease 


of the biliary tract. The most frequent cause 
of death in this group was metastatic disease 
and hepatic failure. 

8. Relative mortality was twice as great 
in the male as in the female. 

9. Cardiac arrest, as a cause of death, oc- 
curred in 3 patients and is considered in- 
cidental to this series of patients and not 
peculiar to gallbladder disease. 

10. This review indicates that the major- 
ity of patients suffering from biliary tract 
disease are over 50 years of age. The major- 
ity of deaths following operation occur in 
patients over 50 years of age. The mortality 
can be greatly reduced, as in so many other 
afflictions, by earlier diagnosis and by 
more prompt surgical eradication of the 
disease. 
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AN EXPERIMENTAL STUDY OF OVERGROWTH 
AFTER FRACTURES 


NICHOLAS R. GREVILLE, M.B., B.Ch., and JOSEPH M. JANES, M.D., F.A.C.S., 


Rochester, Minnesota 


INCREASED LENGTH of a growing limb as a 
consequence of local causes was first de- 
scribed by Stanley in 1849, who described a 
limb affected by chronic osteomyelitis. Later 
in the same century Ollier and Paget made 
similar observations, while Broca described 
such an increase in the presence of arterio- 
venous fistulas. 

The first report of an increase in length 
after injury to a growing limb was made by 
Truesdell in 1921; he described the condi- 
tion of 5 children with fractured femurs 
whose injured legs grew longer than the un- 
injured legs. After this, other surgeons re- 
ported similar findings. 

These clinical observations gave rise to 
the theory of “compensatory overgrowth,” 
meaning the increase of growth which takes 
place supposedly to correct any shortening 
that might occur. Later, this theory was 
abandoned and the view was expressed by 
Aitken and later Hedberg that the amount 
of increase in growth in such instances actu- 
ally depends on the size of the callus formed 
around the fracture. This, they believed, 
varies according to the periosteal stripping 
that occurs at the time of the fracture. The 
experiments of Wu and Miltner in 1937 
seemed to confirm this belief. 

In addition to doubt as to the mechanism 
of the increased growth in question, there 
was also speculation as to the site from which 
the growth arises. Two uncontrolled experi- 
ments by Bisgard in 1936 and by Compere 
and Adams in 1937 seemed to indicate that 
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the site of such growth is the main growing 
epiphysis of the affected bone. 

We did not think that these observations 
and experiments were conclusive, and ac- 
cordingly we designed and carried out the 
experiment reported here. We attempted to 
determine the site of the increased growth 
which takes place after fracture of a growing 
long bone, and to correlate this increase 
with the damage to bony and soft tissue 
structures that took place at the time of 
fracture and the shortening that might occur 
during healing. 


METHOD 


Twenty-five puppies 3 to 4 months old 
were used. They were divided into a control 
group and 4 experimental groups; there 
were 5 puppies in each group. 

Control group. Into one femur of each mem- 
ber of this group 3 small stainless-steel 
screws were inserted; 1 screw was placed in 
the lower epiphysis and 2 were placed about 
1 centimeter apart at the center of the 
diaphysis. A hole was punched in the head 
of each screw to ensure that the measure- 
ments between each screw taken by calipers 
would be accurate at all times. The other 
femur was not disturbed (Fig. 2a and b). 

Experimental group 1. In this group, the 
screws were placed as in the control group, 
and the femur was divided transversely be- 
tween the diaphyseal pair of screws by 
means of 3 drill holes through both cortices; 
the bridges between the holes were then 
divided with an osteotome. The fragments 
were held in end-to-end apposition by an 
intramedullary pin of stainless steel. The 
distances between the diaphyseal screws be- 
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Fic. 1. Composite graph of experimental results, 


fore fracture and after fixation, and the dis- 
tance between the lower diaphyseal screw 
and the epiphyseal screw, were measured 
with calipers (Fig. 3a and b). 


TABLE I.—OVERGROWTH AFTER FRACTURES: IN- 
DIVIDUAL FIGURES, IN CENTIMETERS, FOR 
EACH FACTOR IN EACH GROUP, WITH AVER- 
AGES FOR EACH 

Growth 
increase of Total shortening Length, difference 
Animal fractured Over- Absorp- (signs refer to Growth, 
Group No. femur riding tion fractured femur) total 


Control 1 0 0 0 2.1 

2 0.1 0 +0.1 2.0 

3 0 0 0 1.6 

4 0.1 0° +0.1 24 

5 0.2 0 +0.2 pas) 

Av. 0.08 0 +0.08 2.0 

1 6 0.3 0.4 —0.1 1.8 

7 0.8 0.3 +0.5 2.8 

8 —0.1 0.4 —0.5 0.5 

9 —0.2 0.2 —0.4 1.5 

10 0.4 0.3 +0.1 2.0 

Av. 0.24 0.3 —0.08 17 

2 11 0.3 0.5 —0.2 1.6 

12 0.7 14 —0.4 2.3 

13 0.4 0.6 —0.2 27 

14 0.8 1.0 —0.2 3.2 

15 0.2 0.3 —0.1 1.7 

Av. 0.5 0.7 —0.2 2.3 

3 16 115 6.75 08 —0.4 2.9 

17 0.9 1.0 1.0 —1.1 1.8 

18 12 I 0.6 —0.5 24 

19 0.9 0.9 0.6 —0.6 1.9 

20 0.9 1.4 0 —0.5 3.5 

Av. 1.0 1.03 0.6 —0.6 2.4 
Tot. av. 1.63 

4 21 ZA 1.8 0 +0.3 3.0 

22 0.4 14 0.8 —1.5 | 

23 1.0 1.4 1.0 —1.4 3.4 

24 1.8 3.4 0 —1.6 3 

25 1.7 2.0 0 —0.3 3.5 

Av. 1.4 1.94 0.36 —0.9 3.0 

Tot. av. 2.3 


Experimental group 2. The 5 puppies in this 
group were similarly treated, except that 
their femurs were divided obliquely (Fig. 
4a, b, and c). 

Experimental group 3. The femurs of mem- 
bers of this group were divided obliquely 
between the diaphyseal screws, but the frag- 
ments were allowed to override, and were 
pinned in the position which they naturally 
assumed by 3 short pieces of Kirschner wire. 


In 1 puppy 2 vitallium screws were used, 


and in 1 other the fragments could not be 
fixed. The amount of overriding was meas- 
ured (Fig. 5a and b). 

Experimental group 4. The femurs in this 
group were divided transversely, the ends of 
the bones were displaced and allowed to 
shorten, and the fractures were stabilized as 
in group 3. One femur was fixed with vital- 
lium screws (Fig. 6a, b, and c). 

In 2 puppies from group 3 and 2 from 
group 4, the nutrient artery to the femur 
was identified, ligated, and divided. 

The condition of these femurs was followed 
by roentgenograms made monthly until 
union of the fractures had occurred. In 3 
the intramedullary pin was removed after 
this period; the screws were removed in the 
2 instances in which they were used. 

All the puppies survived, all the fractures 
united, and in no instance were there any 
complications. There was no'reaction around 
the metallic implants. 

When it was estimated that the animals 
had attained full growth, at between the 
ages of 10 and 12 months, roentgenograms 
of the fractured femurs were made to deter- 
mine if the epiphyses had closed. When this 
observation had been made, the dogs were 
anesthetized and killed. The bones of both 
hind limbs were removed and boiled to- 
gether until they were clean of all soft tissue; 
then the bones were dried. The lengths of 
the bones were estimated by use of a modi- 
fied anthropometric board; the distances 
between the measuring screws were meas- 
ured by calipers. Thus, the following data 
were obtained in respect to each puppy: 
(1) differences in length as between the frac- 
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a b 


Fic. 2, a, Control group. View immediately after in- 
sertion of screws. b, View at full growth. 


tured and undisturbed femurs; (2) growth 
of fractured femurs at or near the site of 
the lower femoral epiphysis; (3) shortening 
and absorption at the site of fracture. 

The increase of growth on the fractured 
side was determined by subtracting the dif- 
ference in length between the fractured 
femur and the untouched femur—the 
length difference—from the sum of the 
shortening measured at operation and the 
subsequent absorption or slip at the site of 
fracture—the total shortening. 


a 


Fic. 4. a, Experimental group 2. View immediately 
after operation. b, Roentgenogram made at 4 months; 


Fic. 3. a, Experimental group 1. View immediately 
after operation. b, View at full growth. 


RESULTS 


Table I gives the figures for the increase 
in growth of the fractured femur, the total 
shortening of that bone, the length differ- 
ence between it and its fellow, and its total 
growth, for each individual in each of the 
groups. In groups 3 and 4 the figures for the 
total shortening have been broken down 
into (1) the shortening caused by overriding 
at the time of operation, and (2) that caused 
by absorption during healing. 


b c 


note callus. c, Full growth 5 months after view shown 
in b. Note resorption of callus. 


; 
: 


a ‘ b 


Fic. 5. a, Experimental group 3. View immediately 
after operation. b, View at full growth. 


The averages of these figures have been 
correlated for each group in Figure 1. This 
figure shows that these 4 factors increase 
from group to group. The increase in 
growth is smallest in group 1 and largest in 
group 4, as are the total shortening, the 
differences in length, and the total growth. 
Animals in the control group (in which 
screws were fixed but in which there were 
no fractures) showed an insignificant in- 
crease of growth over the untouched side, 
no shortening, an insignificant increase in 
length, and 2 centimeters of total growth. 


Fic. 6. a, Experimental group 4. View immediately 
after operation. b, View 6 weeks after that in a. Note 
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Animals in group 1 (in which transverse 
fractures were fixed in end-to-end apposi- 
tion) had an average of 0.24 centimeter of 
increase in growth, 0.3 centimeter of ab- 
sorption at the site of fracture (total shorten- 
ing), little negative difference in length, and 
total growth of 1.7 centimeters. 

Animals in group 2 (in which oblique 
fractures were fixed in end-to-end apposi- 
tion) had an increase of growth of 0.5 centi- 
meter, absorption of 0.7 centimeter, a dif- 
ference in length of —0.2 centimeter, and 
total growth of 2.3 centimeters. 

Animals in group 3 (in which oblique 
fractures were fixed with overriding) had an 
increase of 1.0 centimeter in growth, with 
overriding of 1.0 centimeter and absorption 
or slip of 0.6 centimeter resulting in total 
shortening at the site of fracture of 1.6 
centimeters, a difference in length of —0.6 
centimeter, and total growth of 2.4 centi- 
meters. 

Animals in group 4 (in which transverse 
fractures were fixed with overriding) had an 
increased growth of 1.4 centimeters, over- 
riding of 1.9 centimeters, absorption or 
slip at the fracture site of 0.4 centimeter, 
resulting in total shortening of 2.3  centi- 
meters, a difference in length of —0.9 centi- 
meter, and total growth of 3.0 centimeters. 


c 


displacement and callus. c, View of full growth 
months after that shown in b. Note modeling of bone. 


‘ 
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COMMENT ON METHOD AND RESULTS 


The method of measurement by calipers 
was believed to be accurate to within 1 
millimeter, on the basis of repeated measure- 
ments. The anthropometric board also was 
thought to be equally accurate. 

The absence of a significant difference 
between the two femurs in each animal in 
the control group showed that the insertion 
of screws into the diaphysis and epiphysis 
did not cause an increase of growth. 

Behling has shown that the insertion of 
intramedullary pins into the shaft of a long 
bone of a puppy, not traversing the epiphy- 
seal plate, does not increase growth in 
length; on the contrary, it shortens it by an 
average of 0.3 centimeter. This figure, ap- 
plied as a correction to the average increases 
in groups 1 and 2, does not alter the results. 

It was believed that the insertion of 
Kirschner wires and transfixing screws had 
no effect on growth; the work of Wu and 
Miltner and of Bisgard, previously cited, is 
evidence for this. 

Removal of internal fixation did not seem 
to affect the results obtained from the bones 
so treated (dogs 9, 10, 11, 20, 24, and 25). 

No difference in increase of growth be- 
tween bones in which the nutrient artery 
was ligated and those in which it was left 
undisturbed was seen (dogs 20, 22, and 23). 

There was an increase in growth of the 
lower fragment in all the animals. This in- 
crease took place at the lower femoral 
epiphysis. It varied directly with the dis- 
placement; in the undisplaced fractures the 
increase was greater when the fracture was 
oblique (group 2). 

In groups 3 and 4 the increase approached 
half the total growth of the lower femoral 
epiphysis; the amount by which. this 
epiphysis normally would have increased 
the length of the bone was almost doubled 
by the procedure. However, in these groups, 
with 1 exception, this increase was not 
sufficient to make up for the loss of length 
sustained at the time of fracture or later. 

In all but 3 instances the shortening at 
the site of fracture, as measured after heal- 


ing, was greater than at the time of division 
of the bone. In 2 of the 3 cases regarded as 
exceptional the fractures had been fixed 
with screws. In no case was there any in- 
crease in length between the screws at the 
site of fracture, at the time of fracture and 
after growth was complete. 


SUMMARY 


1. One femur of each of 20 growing 
puppies was fractured. 

2. There were 4 different groups of 5 
animals each; in each group the femurs 
were fractured in a different way. A fifth 
group, in which there were no fractures, 
was used as a control group. This group 
also consisted of 5 animals. 

3. The changes in growth of the extremi- 
ties after growth of the animal was com- 
plete were investigated. 

4. It was concluded that there was an in- 
crease in growth in all cases, that this in- 
crease came entirely from the epiphysis, 
and that it varied according to the type of 
fracture and the displacement. 
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A METHOD FOR QUANTITATIVE IN VIVO MEASUREMENT 


OF THE RATE OF BONE HEALING BEGINNING SHORTLY 
AFTER THE PRODUCTION OF A LESION 


J. H. HELLER, M.D., H. KONIG, M.D., and L. FOX, D.D.S., Ridgefield, Connecticut 


ALTHOUGH BONE FRACTURES are among the 
oldest of all recognized lesions, it is of par- 
ticular interest that today there is no defini- 
tive medication which can be used clinically 
to significantly accelerate the healing of a 
fracture or the take of a bone transplant. 

The primary reason for the absence of 
definitive therapy lies in the fact that, to 
date, there has not been available a method 
for quantitatively evaluating the healing 
process from its initial phases. 

In clinical evaluation, radio-opacity at the 
site of the lesion does not occur until heal- 
ing is well under way. Even then, quantita- 
tive evaluation of the degree or rate of heal- 
ing is not possible. 

Another method which has been tried is 
serial sacrifice of animals and _ histologic 
evaluation. This latter procedure has the 
disadvantage of permitting the observer to 
note only a single point in time in a single 
animal; and, hence, the dynamics of the 
process cannot be followed or quantified. 

In order to be able to develop and evaluate 
the efficacy of any therapy designed to ac- 
celerate union, one must be able to demon- 
strate a significant quantitative alteration in 
the rate of healing which requires a method 
for quantitative evaluation of normal rates 
in vivo. Such a method is herein described. 


METHODS AND MATERIALS 


The development of a useful and effective 
method for quantitative evaluation of bone 
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healing must have several prerequisites. 
First, it must be an in vivo method. Second. 
the procedure per se must play no significant 
role in modifying the healing process. Third. 
quantitative change must be observable from 
the earliest stages.' 

The use of radioisotopes is an obvious 
method to employ for bone studies. How- 
ever, the important “‘bone-seeking”’ isotopes 
—calcium and strontium—which are pro- 
duced by nuclear reactor bombardment are 
all beta or electron emitters. Since the range 
of emitted electrons is significantly reduced 
by any tissue, the variable amount of super- 
adjacent soft tissue over a fracture site pre- 
cludes any attempt to quantify the amount of 
isotope incorporated at the fracture site. 
Beta-emitting isotopes have a further disad- 
vantage. Since the path which they travel is 
short, their ionizing effect is relatively con- 
centrated around the area where the isotope 
is located. This degree of ionization from 
beta emitters at a fracture site must in- 
evitably injure cells, and, hence, modify the 
rate of the healing process. 

In order to circumvent this problem, the 
radioactive isotope of strontium (Sr*) was 
chosen for this investigation. This isotope 
has to be specially made by a cyclotron 
bombardment, and it is a pure gamma emit- 
ter. Its gamma emission has an energy ol 
0.51 million electron volts so that the soft 
tissue over a fracture site is a completely 
negligible factor. The half-life of Sr* is only 
65 days compared to Sr® which is 28 years 
and, hence, is a far safer isotope to work with. 


1HELLER, J. H., Konic, H., Fox, L., and Torok, A. A method 
of measurement of the dynamics of bone healing. Fed. Proc.. 
1957, 16: 57. 
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Since, in addition to the fracture site, all 
the bones of the body will take up some 
strontium, it is necessary for the total amount 
of isotope to be kept at an absolute minimum 
so as to preclude as far as possible general 
radiation damage which would be reflected 
in any repair process. Minimal doses of radia- 
tion also reduce exposure of the investigator. 

In order to reduce the dose of Sr®* as far as 
possible, a gamma ray spectrometer was used 
to measure the amount of radiation at the 
fracture site. Excellent collimation must be 
used to preclude adventitious radiation from 
any osseous areas other than the specific site 
to be measured. To obtain this collimation, a 
scintillation probe was shielded with 5 inches 
of lead through which a 1 millimeter hole 
was drilled. A small, pointed lucite rod 1 
millimeter in diameter (which is radio- 
transparent to 0.51 m.e.v. gamma rays) was 
inserted in the orifice. The point of this rod 
served the dual purpose of fixing the frac- 
tured limb a reproducible distance from the 
orifice, as well as specifically centering the 
area of the bone to be measured. 

Male and female albino rats were used as 
experimental animals. Young as well as 
mature animals ranging from 125 to 350 
grams were used. All animals in any single 
experimental or control group were of the 
same sex and weight. 

Animals were injected subcutaneously 
with varying amounts of buffered Sr*Cl. It 
was determined that 5 microcuries of Sr* 
was an effective amount, although as little as 
1 microcurie could be measured. The radio- 
active uptake and content of specific sites in 
both tibias and both femurs were measured 
in each animal for several days prior to in- 
duction of a fracture in one tibia. 

Fractures were induced by several meth- 
ods including: (a) digital pressure in the in- 
tact leg, (b) incision, and (c) the use of a 
dental drill or curet. The induced lesions 
ranged from a notch in the tibia to a com- 
pound fracture. Figure 1 shows bones in 
which lesions had been induced. After a 
lesion was induced, radioactive uptake at the 
site was measured. A comparable area on 


4 5 


1 2 3 
Fic. 1. 1, A normal rat tibia; 2, a healed tibia in 
which a notch had been cut; 3, 4, and 5, healed tibias 
in which a complete fracture had been induced in each. 


the contralateral leg was also assayed as a 
control value. In addition, both femurs were 
measured. Two types of graphic records 
were made. The first recorded each measure- 
ment of a single site in terms of the absolute 
amount of radioactivity. Although these 
graphs are informative, they do not take into 
account the variables introduced by radio- 
active decay as well as the loss of bone 
strontium by bone-blood exchange and ex- 
cretion. In order to eliminate these factors, 
the second form of graphic representation of 
the data was made using the following 
formula: 
R, 


* 100 


t 
n 


Wherein R, is radioactivity at the fracture 
f 


site, and R, is the radioactivity of a similar 


n 
norma! site on the contralateral tibia. The 
value which obtains from this formula gives 
the percentage of increase or decrease from 
the expected radioactive uptake in normal 
bone. 
A similar formula: 
Ry —Ry 
Rs 
is used to evaluate any changes in the femurs 
of either side, where Ry is the radioactivity 


of the femur on the side of the fractured 
tibia and Rg is the radioactivity of the femur 
r 


on the contralateral side. 


RIGHT 


Fic. 2. The two curves represent the mean uncorrected 
radioactive uptake of Sr® from fixed sites in right and 
left tibias of 10 normal animals. The gradual lowering 
of radioactivity is due to excretion and radiodecay. 


Animals were fed a standard purina chow 
diet. No splinting was used on the fractured 
limb. 


RESULTS 


Since each rat acted as its own control, 
variability between two individuals was ob- 
viated. 

Figure 2 demonstrates the normal uncor- 
rected dynamics of Sr® from both right and 
left tibias in normal animals as a function of 
time. 

Figure 3 demonstrates the extent of vari- 
ability in radioactive uptake in normal tibias 
in normal animals corrected for radiodecay 
and excretion. It can be seen that normal 
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Fic. 4. The difference in radioactive uptake of Sr®* 
in 10 normal tibias versus 10 fractured tibias is shown. 
These data are uncorrected. 
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Fic. 3. The above curve demonstrates the limited 
range of variability in radioactive uptake of Sr*® be- 
tween right and left tibias occurring in 10 normal 
animals. 


range of variability is limited to +15 per 
cent. 

Figure 4 demonstrates the difference in 
total uncorrected radioactivity in 10 fractured 
tibias. It is apparent that there is an initial 
mineral loss at the fracture site followed by a 
sharp rise in uptake of Sr® in the lesion. 

Figure 5 demonstrates data corrected for 
decay and excretion plotted to show per cent 
change in radioactive uptake from 10 ani- 
mals with fractures. 

Figure 6 shows that the corrected vari- 
ability in the femurs of normal animals lies 
in the same range as that of the tibias. 

Figure 7 shows an unexpected finding. 
From these corrected data, it would appear 
that there is a loss of mineral content from 
the femur on the side of the fractured tibia 
which begins roughly at the same time that 
mineral uptake begins at the site of the 
lesion. Furthermore, the peak of greatest loss 
appears to coincide with the peak of greates! 
uptake at the fracture site with both values 
eventually returning toward the norm. 


DISCUSSION 


The technique described provides a meth- 
od by which the healing of a fracture or tak« 
of a bone transplant can be quantitativels 
evaluated from virtually the first day. If one 
increases the dose of Sr® to 20 or even 4) 
microcuries, the uptake can be even more 
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Fic. 5. The above data, showing radioactive uptake 
of Sr® in fractured tibias of 10 rats, are the same as 
presented in Figure 4, except that the formula for cor- 
rection of the data has been applied. The obvious in- 
crement of strontium uptake after a fracture is apparent. 


easily and rapidly determined. One can now 
initiate experiments with a variety of agents 
ranging from vitamins and endocrines to 
synthetic therapeutic agents to determine a 
method of therapy which can successfully ac- 
celerate and ameliorate the healing process. 
The efficacy of such substances can be de- 
termined by a significant increase in Sr*® up- 
take at the fracture site. The same method 
can be used to determine quantitatively 
what type of surgical procedure is optimal 
for a variety of lesions. A variation of this 
technique is also possible to study the fate of 
grafts and transplants. In this instance, one 
would give a normal animal an injection of 
Sr® and wait until a significant uptake of the 
isotope occurred in normal bone. After ex- 
cision of a fragment of this radioactive bone 
and implantation in a recipient animal, one 
could derive considerable information as to 
the fate of the transplant and the dynamics 
of the process by following the loss of Sr® 
from the fragment. 

Needless to say, the use of the same meas- 
urement technique can be useful for the study 
of a variety of other bone diseases. 

The selective affinity of Sr® for bone is 
significantly great so that any blood or soft 
tissue content of this element is so negligible 
that it plays no role in the method described. 
It must be mentioned, however, that stron- 
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Fic. 6. This figure showing radioactive uptake of Sr® 
between right and left femurs in 10 normal rats, indi- 
cates that the range of normal variability in femurs is 
of the same order of magnitude as that seen in normal 
tibias in Figure 3. 


tium and calcium do not have exactly equal 
dynamics. There is a proportionate differ- 
ence in bone uptake and bone-blood ex- 
change as well as excretion. Definitive in 
vivo experimentation to determine exact 
ratios must wait until the radioactive isotope 
of calcium (Ca*’) is successfully produced in 
the cyclotron. This latter isotope does have a 
gamma as well as a beta emission. Although 
the latter radiation may cause some damage 
at the site of a bone lesion, yet the use of a 
gamma ray spectrometer can pick up very 
small amounts so that the dose can be small 
and the apparatus can measure both Ca“ 
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Fic. 7. The above corrected curve, indicating radio- 
active uptake of Sr® in femurs in rats with fractured 
tibias, shows a loss of mineral content from the femur 
adjacent to the fractured tibia. 
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and Sr* content simultaneously. Ca‘’ has a 
very short half-life of 4.7 days and, hence, is 
proportionately less dangerous. 

The loss of mineral content from the femur 
adjoining the fractured tibia is of some in- 
terest. Although atrophy of disuse cannot be 
ruled out completely, the observations made 
on the mobility of the animals as well as the 
fact that the peak of loss occurs after the 
healing process and union are well under 
way would seem to preclude such an ex- 
planation. Animals in which only a notch 
was made in the bone appeared to use both 
hind legs equally after surgery. The ob- 
served dynamics in the femurs of these ani- 
mals were similar to those in which a com- 
plete fracture had been induced. A possible 
explanation may lie in a neural reflex arc 
effect, although much more experimentation 
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must be done before this point is adequately 
elaborated. 


SUMMARY 


A method for in vivo quantitative meas- 
urement of rate of bone healing using Sr‘ 
and a gamma ray spectrometer is described. 

This method gives quantitative data on 
the rate of healing from virtually the first 
day after a fracture. 

Mineral loss from the bone adjoining the 
fractured bone is described. The time and 
degree of loss appear to coincide roughly 
with the time and degree of mineral uptake 
at the fracture site. 

Methods are discussed for utilizing this 
procedure for the study of therapeutic agents 
and surgical procedures to accelerate the 
healing process. 
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THE REACTION OF LIGATED PERIPHERAL VEINS TO 
THE PRESENCE OF AUTOGENOUS CLOTS AND THROMBI 


H. ROCKE ROBERTSON, M.D., F.A.C.S., T. S. PERRETT, M.D., J. C. COLBECK, M.D., 
J. R. MOORE, M.D., and D. C. BLAIR, M.D., Vancouver, British Columbia, Canada 


PREVIOUS EXPERIMENTS (1, 2) have been 
described in which the reaction of the wall 
of the portal veins of dogs to the presence of 
autogenous clots and thrombi was observed. 
It was noted that the reaction was slight— 
indeed in only 1 of 42 animals studied was 
any inflammatory response seen—and that 
in no instance was there any suggestion that 
following lodgment of the clot or thrombus 
did any propagation take place. In these 
experiments the portal vein was selected for 
study because it was thought that the reac- 
tion about a ligature placed to trap a clot or 
a thrombus in a systemic vein would confuse 
the picture. 

Further experience with the exposure and 
the ligating of the common iliac veins in 
dogs has indicated that complete occlusion 
can be achieved, in the majority of instances, 
without producing any marked inflamma- 
tory reaction or thrombosis, for in only 4 
animals out of 30 studied has any gross evi- 
dence of thrombosis been found on the con- 
trol side although microscopic study indi- 
cated that in an additional 8 instances a 
degree of thrombosis had occurred. In the 
experiments to be described, observations 
have been made of the effects of clots and 
thrombi lodged distal to a ligature passed 
about the common iliac vein just above its 
origin. In this report the word clot is used to 
mean a blood coagulum formed in vitro, 
and thrombus to mean a coagulum formed 
in vivo. 


CLOT INJECTION —SERIES A 


Technique. In dogs under intravenous 
nembutal anesthesia (1 ml., 60 mgm., per 5 


_ From the Department of Surgery, University of British Co- 
lumbia, Vancouver. 


pounds of body weight), bilateral 3 inch 
incisions were made at the lateral border of 
each rectus abdominis muscle about 2 
inches above the groin. Skin and subcuta- 
neous tissues were reflected laterally to 
expose the anterior. superior iliac spine. The 
lateral one-third of the inguinal aponeurosis 
was cut and the abdominal muscles reflected 
medially until the psoas was encountered. 
The iliac vessels were found in the extra- 
peritoneal fat, lying on the psoas muscle in 
this situation. The incision provided a quick 
and bloodless approach to these vessels. A 
No. 35 stainless steel wire was tied around 
each common iliac vein just proximal to the 
junction of the external and internal iliac 
veins. It was considered that this was done 
with a minimum of trauma. The right side 
was used as a control throughout, and after 
ligation of the right common iliac vein, 10 
milliliters of normal saline were injected into 
a branch of the long saphenous vein which 
had been exposed through a small incision 
in the leg. Into the left long saphenous vein, 
after the left common iliac vein had been 
tied, 4 to 10 milliliters of autogenous blood 
clot were injected by using a No. 13 cannula. 
This blood clot was formed by allowing 10 
to 20 milliliters of the animal’s blood with- 
drawn under sterile conditions to stand in 
a test tube at room temperature for 16 to 20 
hours prior to injection. The animals were 
sacrificed at various periods and the veins of 
the pelvis and thigh cut out en masse so that 
they could be opened and inspected. Appro- 
priate areas for microscopic section were se- 
lected. These areas included sections just 
above the tie and at varying distances up to 
3 centimeters below the tie on both sides. 
Fourteen dogs were used. 
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Fic. 1. Findings 1 week after injection of 4 milliters of 
clot. The arrow. indicates the site of the ligature on left 
common iliac vein. The clot can be seen filling the exter- 
nal iliac vein and extending into the internal iliac vein. 
The veins on the right side show no clot or thrombus. 


Results. Gross examination.—The control 
leg (right) in all but 1 case showed no gross 
evidence of thrombus or other abnormality 
(Table I). 

In the left leg of animals sacrificed early, 
i.e., in 48 hours, the upper portion of the 
venous system (distal to the tie) was found 
to be stuffed with reddish-purple, appar- 
ently unaltered blood clot. In those animals 
sacrificed much later, i.e., in 6 weeks, 1 left 
leg vein showed a large remnant of the clot, 
2 showed only a small remnant, and 2 


TABLE I.—GROSS EXAMINATION IN SERIES A 


(14 DOGS) 
Clot remained in Right vein 
No. of dogs left iliac vein (control) Left vein 
4 48 hours 3 clear 4 filled with clot 
1 thrombus 

2 1 week 2 clear 2 filled with clot 

3 3 weeks 3 clear 2 small remnants 
1 clear 

5 6 weeks 5 clear 1 large remnant 
2 small remnants 
2 clear 


Fic. 2. Findings 3 weeks subsequent to injection of 4 
milliliters of clot into the left side showing a residual 
clot adherent to the walls of the external and internal 
iliac veins. The arrow indicates the site of ligature on 
the left side. 


showed no gross evidence of any remaining 
clot (Table I, Figs. 1, 2, and 3). 
Microscopic examination.—In 2 of the 14 
control veins (right-saline injected) ex- 
amined there was a thickened fibrous en- 
dothelialized plaque in the vein wall where, 
ostensibly, there had been thrombus forma- 
tion (Fig. 4). In 1 a frank thrombus was 
found at 48 hours following ligation. In 6 
others there was moderate cellular infiltra- 
tion, chiefly of monocytes and connective 
tissue cells as well as some thickening and 
vascularization of the vein wall in the area 
close to the ligature. In the remaining 5 
cases the vein seemed entirely normal. In 


no case was any thrombus seen above the 
tie. 

In the early cases, i.e., 48 hours, the veins 
on the left side were filled with coagulun: 
without organization and without cellular 
reaction in the vein wall. In the later cases. 
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Fic. 3. Findings 614 weeks after injection of 4 milliliters 
of clot into the left side. The arrow indicates the site of 
the ligature on the right side. No gross evidence of clot or 
thrombus on either side. 


the clot had become organized, vascu- 
larized, and invaded by fibroblasts. The 
vein wall was thickened and itself vascu- 
larized with infiltration of many fibroblasts 
and a few monocytes. Even in those cases 
in which the vein seemed clear to inspection 
there was microscopic evidence of remain- 
ing thrombus, chiefly amorphous, eosino- 
philic material, well organized and endothe- 
lialized. 


THROMBUS INJECTION—SERIES B 


Technique. In a second series of experi- 
ments, the general procedure described was 
repeated, except that preformed thrombus 
instead of coagulated blood was injected 
into the left saphenous vein after the com- 
mon iliac veins had been tied. Dogs under 
nembutal anesthesia were used, and both 
jugular veins were exposed through 1 inch 
incisions at the base of the neck. The proxi- 
mal portions of both jugular veins were tied 


or 

Fic. 4. Section (X175) of right external iliac vein 
(control) 1 centimeter below a ligature placed 3 weeks 
previously showing a localized zone of intimal thickening 


thought to represent the site of previous thrombosis. 
(Described in the text as a ‘‘cushion.’’) 


with black silk, and on each side into the 
vein distal to this tie was injected 1 to 2 
milliliters of topical thrombin solution (1 
minim to 1 ml. saline diluent). The wounds 
were closed. Through fresh incisions these 
veins were re-exposed 1 to 2 weeks later. At 
the second operation about 2 to 4 milliliters 
of tough, organized, brownish-yellow throm- 
bus were obtainable. If left in the jugular 
vein for 2 weeks, occasionally the thrombus 
had become attached quite firmly to the 
jugular vein endothelium but usually it 
extruded itself from the vein when the latter 
was opened. This thrombus was chopped 
into small pieces which were placed in a 
syringe with 10 to 20 milliliters of saline. 


TABLE II.—GROSS EXAMINATION IN SERIES B 


(16 DOGS) 
Thrombus remained Right iliac 
No. of dogs in left iliac vein (control) Left iliac 
4 1 week 2 clear 3 massive throm- 
1 small red bus 
thrombus small thrombus 
1 massive un- 
attached 
thrombus 
4 2 weeks Clear 3 medium to 
small thrombus 
1 clear 
Y 6 weeks Clear 1 medium 
thrombus 
3 ribbon-like 
thrombus 
3 clear 
1 7 weeks Smallribbon-1 small ribbon- 


like throm- like thrombus 
bus 
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Fic. 5. Findings 2 weeks following injection of 2.5 milli- 
liter thrombus into the left side. A small loosely adherent 
residual thrombus is indicated by the arrow. 


Whereas a similar amount of saline alone 
had been injected into the right saphenous 
vein, the 10 to 20 milliliters of saline con- 
taining the thrombus were forced into the 
left saphenous vein through a No. 15 needle. 
The thrombus was left in situ for various 
periods, the animal sacrificed, and the 
specimen and sections were obtained as 
described previously. 

Results. Sixteen dogs were used. The 
thrombus was allowed to remain in the jug- 
ular vein for 1 week in 11 dogs and for 2 
weeks in 5 dogs. No obvious difference was 
seen in the final analysis with relation to the 
time the original thrombus had been in the 
jugular vein. 

Gross examination.—In the control sides, 
there were 3 instances in which the vein was 


TABLE III.—SUMMARY 
Control (right) Thrombus or clot (left) 


Gross thrombus or clot. . 4 23 
Microscopic evidence 

only of thrombus..... 8 4 
No evidence of thrombus. 18 3 
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Fic. 6. Findings 6 weeks after injection of 2 milliliter 
thrombus into left side. Arrow, residual ribbon-like 
thrombus. (See Fig. 8 for microscopic findings.) 


not clear (Table II). In 2 cases, in veins 
which had been tied for 1 week, there were 
recent red, unattached, obviously fresh 
thrombi. In 1 case in which the vein had 
been tied for 7 weeks, there was a small 
glistening endothelialized ribbon-like throm- 
bus, apparently of long standing. 

On the experimental side (left side) in the 
shorter term dogs there was usually massive 
thrombosis evident and most of the injected 
material was still present. In the longer term 
dogs, the amount of recognizable thrombus 
grew markedly less with the duration of the 
experiment (Figs. 5 and 6), and in 4 there 
was none remaining which could be seen. 

Microscopic examination.—The findings 
were very similar to those described pre- 
viously. In the shorter experiments there 
was a large amount of thrombus occluding 
the lumen (Fig. 7). There was evidence in 
some instances of increased vascularity but 
apart from the fibroblastic activity there 
was little if any cellular reaction in the vei)’ 
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Fic. 7. Section taken 1 week after injection of a throm- 
bus. Note the structure of the thrombus and the lack of 
reaction in the vein wall. 


wall. In the longer term experiments, again 
there was minimal cellular reaction in the 
vein wall; the thrombus was attached to the 
intima which was thickened at that point. 
Flowing into the thrombus from the vein 
wall were areas of increased vascularity and 
fibroblastic activity. The thrombus by now 
was completely endothelialized. 

On the control side microscopic examina- 
tion revealed in 5 instances a ‘‘cushion”’ 
consisting of a localized patch of thickened 
and fibrosed intima thought to represent 
the site of a previous small thrombus. A 
degree of reaction (either a definite throm- 
bus or a “‘cushion’’) was found in 8 of the 16 
control (right sided) veins examined while 
in 15 out of the 16 left veins (thrombus 
injected side) intimal reaction was seen. 

In the second series (in which thrombus 
was injected on the left side and saline 
on the right side) comparisons were made 
between the thickness of the iliac and fem- 
oral veins and the animals’ venae cavae. 
Precise measurements were not possible 
owing to the irregularity of both intimal and 
adventitial boundaries, but microscopic 
examination under low power revealed that 
in 10 out of the 16 right veins (control) and 
in 14 out of 16 left veins the wall below the 
ligature was distinctly thicker than the cor- 
responding vena cava. While a thrombus 
was found in the majority of instances in 


a 


Fic. 8. Section of organized thrombus and vein wall 
of specimen shown in Figure 6. 


which great thickening was observed, the 
frequency with which some degree of thick- 
ening occurred on both sides suggested that 
it was related rather to the operative trau- 
ma and the placing of a ligature than to the 
thrombus. The lungs of all the animals were 
examined grossly at autopsy. No evidence of 
infarction was seen. 


SUMMARY AND CONCLUSION 


In 30 dogs, ligatures were placed to oc- 
clude both common iliac veins. In all ani- 
mals 10 milliliters of normal saline were 
injected into the saphenous vein on the right 
side. In 14 animals autogenous blood clot, 
and in 16 animals artificially produced au- 
togenous thrombus (aged 1 or 2 weeks) was 
injected into the left saphenous vein. The 
findings are summarized in Table III. 

The effects of clots and thrombi injected 
into the ligated veins of dogs’ left lower ex- 
tremities have been observed and compared 
with the effects of vein ligation followed by 
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the injection of normal saline into the oppo- 
site lower extremities. The effects of the 
ligation of the vein as distinct from those of 
the clot or thrombus are difficult to assess, 
but it is noteworthy that distal to the liga- 
ture on the control side some evidence of 
thrombosis, past or present, was noted in 
12 out of 30 animals. ‘Thickening of the vein 
wall occurred frequently—no significant 
difference between the thickening on the 
two sides being noted. No marked difference 
was noted between the effects of the clot and 
the thrombi. In no instance was there evi- 
dence that there was or had been any propa- 
gation of clot or thrombus following injec- 
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tion, the process appearing to be one of 
progressive diminution in the volume of the 
clot or thrombus, due perhaps to solution 
or disintegration with gradual incorpora- 
tion of the residual intraluminal mass into 
the wall of the vein by a process of fibrosis 
and endothelialization and without evi- 
dence of acute inflammatory reaction. 
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THE REGIONAL HEMODYNAMICS OF EXPERIMENTAL 
ACUTE ARTERIOVENOUS FISTULAS 


WORTHINGTON G. SCHENK, JR., M.D., F.A.C.S., RICHARD A. BAHN, M.D., 
A. ROBERT CORDELL, M.D., and JAMES G. STEPHENS, M.D., Buffalo, New York 


ARTERIOVENOUS FISTULAS have _ interested 
surgeons since the time of William Hunter. 
The effects of such an abnormal communica- 
tion on the general circulation have been 
extensively studied, and the cardiac failure 
which may ensue is well known. The con- 
tributions of Holman (3) on this subject are 
monumental, and major contributions have 
been made by Reid, Elkin, Shumacker, and 
others. ‘The specific pressure-flow changes in 
the various limbs of the fistula have been 
studied relatively little, and no general 
agreement exists on the findings. For ex- 
ample, Holman and Taylor (4) state that on 
the basis of observing the direction of flow of 
an injected dye in large fistulas, the flow in 
the distal arterial limb is usually toward the 
fistula. Pinotti, on the other hand, using a 
Tigerstedt fluximeter, states that the find- 
ings of Holman and Taylor were never con- 
firmed in his work. 

The object of this study has been the de- 
tailed investigation of the pressure-flow 
changes which occur immediately on open- 
ing an experimental arteriovenous fistula as 
determined by the newer electronic methods 
for pressure and flow measurement. Much 
of the confusion in the past may have re- 
sulted from the relatively crude methods 
used for pressure and flow measurements. 

Method. Side-to-side arteriovenous fistulas 
were created in the dog between the femoral 
artery and vein in 8 animals and the com- 
mon carotid artery and external jugular 
vein in 3 animals. These fistulas varied from 
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0.5 to 2 centimeters in length. Prefistula and 
immediate postfistula pressure and flow de- 
terminations were made. 

Intravascular pressure was determined by 
puncture of the vessel with a fine needle and 
recording instantaneous and mean pressure 
with the Sanborn electromanometer and 
twin-viso recorder. Instantaneous and mean 
flows through the various limbs were re- 
corded before and after establishment of the 
fistula by application of the square-wave 
electromagnetic flowmeter as described by 
Denison and Spencer. This instrument pro- 
vides measurement of flow patterns in the 
intact vessel and in our hands could be cali- 
brated to give flow values with an error of 
+ 5 per cent. Direction of mean flow can 
easily be determined by this method. In 
most instances both high and low paper 
speeds are shown on the same recording. 
The apparent lack of uniformity in calibra- 
tion of flow recordings is due to the fact that 
this varies with the probe used, the amount 
of amplification, and the hematocrit. The 
appropriate calibration is indicated indi- 
vidually on each recording. 


FEMORAL ARTERIOVENOUS FISTULAS 


Normal pressure and flow studies in the 
femoral artery and vein are shown in Figure 
1. The venous pressure tracing is not shown 
since it was recorded as zero The zero point 
in all flow studies is obtained by occlusion of 
the vessel momentarily with a tape ‘“‘down- 
stream” from the flow probe. It is of interest 
to point out the details of the instantaneous 
flow pattern in the normal femoral artery. 
From the position of the zero flow point in 
Figure 1b, it will be noted that the normal 
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Fic. 1. Femoral artery and vein pressure and flow recordings prior to construction of fistula. 


flow in the femoral artery is about two- 
thirds forward flow and one-third retro- 
grade flow during each cycle. The instan- 
taneous peaks reveal the enormous changes 
in velocity of flow from a forward flow peak 
of 357 cubic centimeters per minute to a 
reverse flow peak of 168 cubic centimeters 
per minute. The mean flow cannot, ob- 
viously, be taken from the difference of 
these two values because of the complex flow 
waveform. If electrical damping is intro- 
duced into the flow recording circuit, elec- 
trical summation results and a true geo- 
metric mean can be recorded as shown in 
Figure 1c. It should be noted that the mean 
flow shown here is recorded on a different 
scale (a greater amount of electronic ampli- 
fication) because of the relatively small 
mean flow value, 45 cubic centimeters per 
minute. Occlusion of the vessel is indicated 
by the arrow o to obtain the zero flow value 
and release indicated at r. The sudden over- 
shoot of mean flow is evident on release, 
which rapidly returns to the preocclusion 


flow point. The venous flow pattern shown 
at Figure 1d, while not a technically perfect 
tracing, shows the femoral vein mean flow 
to be significantly greater than the femoral 
artery flow—the usual finding in our expe- 
rience. There is no significant pulsatile el- 
ement normally to femoral vein flow. 
Figures 2 and 3 show the instantaneous 
and mean flow patterns recorded within a 
few hours after a side-to-side femoral arteri- 
ovenous fistula, 1.5 centimeters in length, 
had been constructed. The following points 
can be noted from these recordings: 
Proximal artery. The pulsatile component 
of the instantaneous tracing has been re- 
duced to approximately half the normal 
value. The flow is no longer biphasic but, as 
can be seen from the position of zero flow, 


the flow is now all forward (caudad) and of 


rather enormous proportions compared to 
the normal figure. The mean flow has in- 
creased to 567 cubic centimeters per min- 
ute, as seen in Figure 2b. This is a flow in- 
crease of 12.6 times the normal value. 
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Fic. 2. Proximal femoral artery and vein flow recordings immediately after construction of arte- 


riovenous fistula. 


Proximal vein. The instantaneous flow re- 
cording at Figure 2c shows that the proxi- 
mal vein has now acquired a significant 
pulsatile component. The position of the 
zero flow point and polarity of the probe in- 
dicate the flow to be entirely cephalad. The 
mean flow has increased to 504 cubic centi- 
meters per minute as seen in Figure 2d. 
This is an increase in flow of 5.3 times the 
normal value. 

Distal artery. The pulsatile component of 
flow has been even further reduced as seen in 
Figure 3a. The position of zero flow on this 
recording is to be noted and shows back and 
forth flow of almost equal proportions about 
the zero point. This is confirmed in the mean 
flow recording in Figure 3b showing no mean 
flow in the distal artery. 

Distal vein. There is a small pulsatile com- 
ponent to the flow but it should be noted that 
in order to obtain uniformity of recording 

zero flow at lower portion of tracings) the 
polarity of the flow probe has had to be re- 
versed in this instance (Fig. 3c). Hence, the 


flow represented here is all caudad flow, a re- 
versal of the usual flow in this vessel. The 
mean flow recording in Figure 3d shows 150 
cubic centimeters per minute to be flowing 
caudad in the distal vein. 

The pressure relationships existing in the 
four limbs of the fistula are shown in Figure 4. 

Proximal artery. Opening of the fistula has 
had relatively little effect on pressure in this 
limb. Pulse pressure has surprisingly narrow- 
ed rather than increased and the mean pres- 
sure has only dropped from 160 to 150 
millimeters of mercury. 

Distal artery. Both pulsatile and mean com- 
ponents have been markedly reduced; i.e., 
blood pressure 105/80 with mean of 95 
millimeters of mercury as seen in Figure 4b. 

Proximal vein. This recording was made via 
a fine needle introduced through the distal 
vein and directed upward until it lay in the 
proximal vein (p.v.). While artefacts are 
present in the tracing, the pressure is seen to 
hover between 0 and 15 millimeters of mer- 
cury. As the needle is withdrawn toward the 


: 
n f 
w 
il 
IS 
a 
= 
| 
yf 


Distal artery flow Distal artery mean flow : 
a b ] 
c.c./min. c.c./min, 
150— 

0- 

Distal vein flow Distal vein mean flow 

c d 


Fic. 3. Distal femoral artery and vein flow recordings immediately after construction of arterio- 
venous fistula. | 
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Fic. 4. Femoral artery and vein pressure recordings immediately after construction of arteriove- 
nous fistula. 
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listula (f.), the pressure is seen to take aneg- — PRESSURE-MM. Hg FLOW - CC/MIN. 
ative dip to a low of minus 20 millimeters of PROXIMAL PROXIMAL PROXIMAL PROXIMAL 
mercury just as the fistula is reached, then ARTERY VEIN ARTERY VEIN 


the pressure becomes markedly elevated as 
the needle is withdrawn further into the 
distal vein (d.v.). 

Distal vein. The pressure in this limb ap- 
pears to be arterial; i.e., 140/85 with a mean 
of 100 millimeters of mercury as seen in 
Figure 4d. 

The recordings from the single animal just 
described (dog 5) were typical of the series 
and the findings from the other animals will 
not be described in detail. The assembled 
pressure-flow data from the 8 animals are 
shown in Table I. Five animals showed no 
measurable mean flow in the distal artery. 
In the 3 which showed a small mean flow in 
the distal artery, the direction of flow was 
uniformly toward the fistula. We had ex- 
pected the pulse pressure in the proximal ar- 
tery to be significantly widened due to re- 
duction in peripheral resistance, but in this 
group of animals there was no significant 
change. In 3 animals the pulse pressure nar- 
rowed slightly, in 2 it increased slightly, and 
in 1 it remained unchanged. The experi- 
mental findings from another animal (dog 6) 
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Fic. 5. Schematic summary of pressure-flow data in a 
representative animal after opening a large femoral 
arteriovenous fistula. 


jugular vein are shown in Figure 6 (dog 9). 
The external jugular vein pressure tracing is 
not shown since it was recorded as zero. 
There are two points of difference between 
the findings of these tracings and those 
shown in the previous section on the femoral 
vessels. First, the carotid artery pulse pres- 
sure is much narrower normally than femoral 
artery pulse pressure (compare with Figure 
1a). Secondly, there is no backflow phase to 


are shown schematically in Figure 5. carotid artery flow as seen from the position 
of the zero flow point in Figure 6b (compare 
with Figure 1b). Common carotid mean flow 
is less than one-third external jugular vein 


mean flow as seen in Figure 6c and d. In- 


CAROTID-JUGULAR ARTERIOVENOUS FISTULAS 


The prefistula pressure flow recordings 
from the common carotid artery and external 


TABLE I.—PRESSURE-FLOW DATA IN FEMORAL ARTERIOVENOUS FISTULAS 


Prefistula Po. stfi stula. = 
Dog ——Pressure. Flow... Pressure. Flow. 
No. mm. Hg c.c./min. mm. Hg c.c./min. 
Prox. Distal Prox. Distal Prox. Distal Prox. Distal 
Artery Vein Artery Vein artery artery vein vein artery artery vein vein 
1 225/150 0 70 70 215/150 200/150 20 100/75 630 20 693 126 
(175) (170) (160) (80) 
2 175/85 0 72 144 175/85 55/25 —5 35/20 286 36 360 144 
(120) 
4 200/110 5 189 216 175/120 105/80 0-15 140/85 546 0 504 180 
(145) (145) (95) (100) 
5 200/135 0 45 95 180/120 105/80 0-15 140/85 567 0 504 150 
(160) (150) (95) (100) 
6 200/125 0 40 102 210/125 85/65 —5 90/60 456 0 306 170 
(135) (140) (75) (75) 
7 150/90 —10 85 230 140/70 90/45 -—15 70/30 420 42 468 70 
(110) (115) (60) (50) 
25 50 100 0 100 15 


Pressures in parentheses are geometric means. All flows are mean. 
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Fic. 6. Carotid artery and external jugular vein pressure and flow recordings prior to construc- 


tion of fistula. 
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Fic. 7. Carotid artery and jugular vein flow 


nous fistula. 
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stantaneous flow patterns on opening the PRESSURE-MM Hg FLOW - CC/MIN. 
carotid-jugular arteriovenous fistula are seen 
in Figure 7. Of interest here is the finding ARTERY VEIN ARTERY VEIN 


illustrated in Figure 7b showing the rather 
large flow through the distal artery. Polarity 
of the flow probe indicated this flow to be 
entirely toward the fistula. The mean flow 
patterns are not shown but the data from this 
dog as well as the other animals are shown in 
Table II. One of the most striking features of 
this portion of the study is the enormous 
retrograde flow through the fistula from the 
distal artery. In 2 of the animals almost 5 
times the amount of blood is flowing in a 
retrograde fashion in the distal artery as was 
flowing in the opposite direction through 
that vessel before the creation of the fistula. 

Distal vein pressures tended to be much 
lower and flows much higher than in the 
femoral fistulas suggesting the possibility that 
partial competence of venous valves may be 
impeding retrograde flow in the distal venous 
limb of the femoral system but not in the 
jugular system. 

The experimental findings from another 
animal (dog 10) with a carotid-external jug- 
ular fistula are shown schematically in Figure 
8. Attention is called to the differences in 
pressure and flow existing in the distal limbs 
of the fistula as contrasted with the fistula 
at the femoral level as seen in Figure 5. 


DISCUSSION 


It should be emphasized that the pressure- 
flow relationships described here are those 
apparent immediately after opening the fis- 
tula and it is to be expected that rather 
significant changes may occur with the pas- 
sage of time. These are under study at 
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Fic. 8. Schematic summary of pressure-flow data in a 
representative animal after opening a large common 
carotid-external jugular arteriovenous fistula. 


ARTERY VEIN 


present. It is extremely difficult to measure 
the size of an experimental fistula. Measure- 
ment of the length of the side-to-side anasto- 
mosis alone may be misleading since the 
fistula may remain a narrow slit or be a 
patulous channel wider than either vessel. 
Two projection arteriography using the Fair- 
child camera failed because the velocity of 
flow was so rapid that if the first x-ray ex- 
posure was blank as dye injection was begun, 
the second exposure one second later showed 
the dye so diffusely distributed in a profusion 
of vessels that the fistula could not even be 
identified. We have not arrived at a satis- 
factory solution to this problem. 

As can be seen from our data, pressure 
studies are of little help in estimating the 
magnitude or direction of blood flow. 
Neither the direction nor the magnitude of 
flow can be predicted from pressure studies 
and it would appear that any attempt to do 
so is both illogical and misleading. 


TABLE II.—PRESSURE FLOW DATA IN CAROTID-JUGULAR ARTERIOVENOUS FISTULAS 


No. mm. Hg c.c./ min. mm. Hg c.c./min. 
Prox. Distal Prox. Distal Prox. Distal Prox. Distal 
Artery Vein Artery Vein arlery artery vein vein artery artery vein vein 
9 135/95 0 50 180 180/125 55/45 25 90/80 798 231 900 152 
(118) (150) (50) (85) 
10 165/85 9) 190 160 130/70 50/25 —10 30/20 630 240 720 250 
(110) (100) (30) (25) 
11 170/130 3 51 100 125/90 50/30 10 25/15 280 290 396 288 
(150) (100) (40) (20) 


Pressures in parentheses are geometric means, All flows are mean. 


240/ \ 250 
| 
I 
: 


740 Surgery, Gynecology ¢ Obstetrics - December 1957 


SUMMARY AND CONCLUSIONS 


1. Femoral artery pulse pressure is nor- 
mally wider than carotid artery pulse 
pressure. 

2. There is normally a significant back- 
flow phase to blood flow in the femoral ar- 
tery while carotid artery flow is all forward. 

3. Pulse pressure in the proximal artery 
usually narrows immediately on opening an 
experimental arteriovenous fistula; less often 
it widens. 

4. The forward flow in the proximal ar- 
terial limb increases enormously and all 
backflow disappears. 

5. Pressure in the proximal venous limb of 
an experimental arteriovenous fistula may 
become slightly positive or slightly negative. 

6. Proximal venous flow is enormously 
increased. 

7. Distal arterial flow is usually to and fro 
in the femoral arteriovenous fistula with no 
mean flow being measurable. 

8. Distal arterial flow in the carotid-jugu- 
lar arteriovenous fistula is of considerable 
proportion and is always retrograde flow 
toward the fistula. 

9. The pressure in the distal vein in 
femoral arteriovenous fistulas is high and the 


flow low with the mean flow being retro- 
grade or away from the fistula. 

10. The pressure in the distal venous limb 
of the cartotid-jugular fistula is relatively low 
and the flow large in the retrograde direc- 
tion, suggesting the absence of valves in this 
system and the presence in the femoral sys- 
tem as an impediment to flow. 

11. It is to be expected that these findings 
in acute fistulas will be altered in the chronic 
fistulas. 
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THE POSSIBLE ROLE OF THE PLACENTA IN 


HY POFIBRINOGENEMIA 


J. F. BOYD, M.B., Ch.B., Glasgow, Scotland 


DURING ROUTINE HISTOLOGIC EXAMINATION 
of placentas a varying amount of fibrin dep- 
osition is found in the maternal sinusoids 
on the chorionic villi or against the pla- 
cental septa. While patients with hypofi- 
brinogenemia complicating pregnancy ex- 
amined post mortem commonly show mul- 
tiple fibrin pulmonary emboli on histologic 
examination, and occasionally systemic em- 
boli also, this phenomenon may be an over- 
flow into the systemic circulation of a proc- 
ess primarily affecting the maternal pla- 
cental circulation. 

Barry, Feeney, and Geoghegan stated 
that hypofibrinogenemia “‘is to be found in 
the majority if not in all cases of combined 
and concealed accidental haemorrhage.” 
Schneider, and Johnstone and associate, 
however, believe the condition to be uncom- 
mon. Clinically it appears to be associated 
with: abruptio placentae, as Barnett and 
Cussen have indicated, antepartum and 
postpartum hemorrhages, Couvelaire uter- 
us, and maternal collapse. 

The condition is thought to be associated 
with the release of thromboplastin from the 
decidual tissue, and its entry into the mater- 
nal circulation produces fibrin thrombi and 
emboli. This process depletes the circulation 
of fibrinogen and a temporary bleeding 
state results. Thus blood may escape from 
the uterus in great quantity without the 
natural clotting processes being able to 
function. The fibrin thrombi formed may be 
confined to the maternal sinusoids of the 
placenta to produce fibrin deposition and 
placental infarction, instead of becoming 
systemic to cause maternal collapse, and yet 
may be sufficiently widespread in this organ 
so as to result in fibrinogen depletion as 
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demonstrated by hemorrhage and shock 
clinically. 

Histologic material from 150 placentas 
was available for retrospective study. The 
degrees of fibrin deposition and infarction 
were graded for each specimen and then 
correlated with the clinical history partic- 
ularly with regard to antepartum and 
postpartum hemorrhages, and other points 
suggestive of fibrinogen depletion. The sur- 
vey was made (a) to prove or disprove the 
statement made by Barry and associates 
quoted before, and (b) to determine the 
part played by the placental circulation in 
the condition. In this series there is only 1 
example of placenta previa and this was 
marginal in type. This is the only case in 
which bleeding was due to a mechanical 
fault of pregnancy. There were no maternal 
deaths. 


RESULTS 


1. Fibrin deposition was classified as nega- 
tive or as +, ++, +++, or +*+*++, and in estimating 
this all blocks of tissue were examined histo- 
logically and only noninfarcted areas were 
considered. Examples of the grades are 
shown in Figures 1 to 4. The results were: 
no fibrin in 1 instance, + in 89, ++ in 47, +++ in 
12, and **** in 1 case. Fibrin deposition is 
almost a normal occurrence in placentas. 
For the 1 placenta which had no fibrin at 
all, no explanation can be given, and in 
particular it is not likely to be an indication 
of lack of fibrinogen since the mother had 
neither an antepartum nor postpartum 
hemorrhage, nor bruising. 

2. Infarction was classified as negative, or 
as +, ++, or +++. In estimating the degree of 
infarction, close attention was paid to the 
gross description of the placenta by the mid- 
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Fic. 1. One plus deposition of fibrin appears gray. 
Chorionic epithelium is black. Hematoxylin and eosin. 


wife or obstetrician at the time of delivery 
and to that by the pathologist who received 
the specimen as well as to the histologic ap- 
pearances, for tissue blocks need not be 
taken in proportion to the number of in- 
farcts present. The severity of infarction 
was negative in 112 cases, * in 25, ++ in 11, 
and +++ in 2. Table I demonstrates that, 
on the whole, fibrin deposition precedes 
infarction. 

3. There were 28 patients who had ante- 
partum hemorrhages. ‘Two of them were 
doubtful because labor started at home, and 
an accurate and corroborated story from 
all possible sources was not obtained. Both 
were treated clinically, however, as if they 
had had an antepartum hemorrhage. Table 
II shows the relationship between antepar- 
tum hemorrhage and the degree of fibrin 
deposition and Table III shows the rela- 
tionship between antepartum hemorrhage 
and the degree of infarction. From these 
tables it appears that antepartum hemor- 
rhage is not regularly associated with severe 
placental fibrin deposition or with severe 


TABLE I.--FIBRIN DEPOSITION COMPARED WITH 
INFARCT FORMATION 
Fibrin Ml + ++ +++ Total 


Infarcts 
0 15 0 25 
0 11 
i 2 
1 150 


Fic. 2. Two plus deposition of fibrin. Hematoxylin 
and eosin. 


placental infarction. Only 2 of the pa- 
tients (see ‘‘Discussion’’) showed postpar- 
tum shock. 

4. Twenty patients had postpartum hem- 
orrhages, 2 of them having had antepartum 
hemorrhages also. These 2 patients had 
some degree of postpartum shock. The 20 
patients were compared with the rest with 
regard to the degree of fibrin deposition and 
the degree of infarction in the placenta. 
The results presented in Tables IV and V 
fail to show any predominance for the more 
severe grades of fibrin deposition or of in- 
farction among those who had postpartum 
hemorrhages. 


PATHOLOGY 


The presence of fibrin in the maternal 
sinusoids of the 150 placentas has been 
noted so frequently that it may be regarded 
as being a normal process. Apart from being 
deposited on the surface of the villi, it is also 
commonly found against the major septa of 
the organ, and particularly at the angles 
formed by these septa with the decidua 
basalis or with the inner surface against the 
amniotic sac. In the past it has been accept- 
ed that the deposits are initiated in part by 
chorionic villi breaking off to leave non- 
epithelialized surfaces and in part by 
stasis, but a third possibility now exists 
which is that the gradual release of decidua! 
thromboplastin into the maternal sinus- 


in 


Fic. 3. Three plus fibrin deposition. Hematoxylin and 
eosin. 


oids during pregnancy may be responsible 
for some of it. 

Having been deposited, much of the 
fibrin is incorporated into the stroma of the 
placenta (Figs. 5 to 7) by the overgrowth of 
chorionic epithelium. This is reminiscent of 
the method by which thrombi and emboli 
may be dealt with in the systemic and pul- 
monic vasculature described by Duguid. 
Once incorporated into the stroma, the 
fibrin undergoes an alteration of staining 
reaction (Fig. 6). It may acquire a deposit 
of calcium (Fig. 7), and in this particular 
example the deposit appears to be disinte- 
grating. It is interesting to consider these 
appearances being due to the action of fi- 
brinolysin, and while this phase may truly 
be called ‘‘fibrin degeneration,”’ it is barely 
justifiable to include the earlier phases of 
fibrin deposition which are possibly physi- 
ologic under the same heading, as Novak 
does. 


DISCUSSION 


These results show that the removal of 
fibrinogen from the maternal circulation 
to form fibrin deposits and infarcts in the 


TABLE II.—ANTEPARTUM HEMORRHAGE VERSUS 
FIBRIN DEPOSITION 
Fibrin + ++ +4++ Total 


Fic. 4. Four plus deposition of fibrin without infarc- 
tion. Hematoxylin and eosin. 


placenta is not regularly followed by ante- 
partum or postpartum hemorrhage. It is 
fully understood that there are many other 
accepted causes of antepartum and postpar- 
tum hemorrhage which have not been con- 
sidered. 

This has been avoided deliberately, 
firstly because it is my intention to deter- 
mine what part hypofibrinogenemia may 
play in all antepartum and postpartum 
hemorrhages irrespective of these other pre- 
cipitating causes. Secondly, the statement 
of Barry and associates quoted earlier may 
justify leaving the antepartum hemorrhages 
as one group without further subdivision. 
Thirdly, to say that antepartum hemorrhage 
occurs more frequently in patients with 
toxemia of pregnancy is not to say that we 
have in this the cause of the antepartum 
hemorrhage. Indeed it may be said that 
only when frank mechanical causes are pres- 
ent (e.g., 1 case of marginal placenta 
previa) is the cause of the antepartum or 
postpartum hemorrhage known with any 
certainty. 

Scrutiny of the clinical progress of the 26 
patients who had only antepartum hemor- 


TABLE III.—ANTEPARTUM HEMORRHAGE VERSUS 
INFARCTION 
Infarcts Neg. + ++ +++ Total 


A.P.H. A.P.H. 

Negative....... 1 te % 12 1 122 3 8 2 122 
Oo 17 «#11 0 0 28 19 6 3 0 28 
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Fic. 5. Superficial villous fibrin deposits (gray) at 
different stages of incorporation by overgrowth of chori- 
onic epithelium (black). Hematoxylin and eosin. (Figs. 1 
to 4 also show degrees of fibrin organization.) 


rhages fails to reveal any who experienced 
postpartum shock, cardiorespiratory dis- 
tress, Or a postpartum bruising tendency. 
At the same time, only 2 of the 20 patients 
who had postpartum hemorrhages showed 
postpartum shock. These are the 2 patients 
who also had antepartum hemorrhages, and 
the degree and variety of shock was quite 
consistent with the degree of blood loss 
rather than being the variety of shock and 
collapse associated with massive or multiple 
pulmonary emboli. It would appear, there- 
fore, that by assessment of the clinical data, 
there was no instance of serious, almost fatal 
hypofibrinogenemia with a significant quan- 
tity of fibrin emboli entering the maternal 
systemic circulation in these 46 patients, or 
indeed in the whole scries. 

It may be, therefore, that, these 46 patients 
suffered from a lesser degree of hypofibrino- 
genemia, so that either any systemic fibrin 
emboli formed were minimal and _ineffec- 
tive, or all the fibrin remained locally at the 
site where the thromboplastin is released in 
the uterus and into placental circulation, 
but at the same time sufficient fibrinogen 


TABLE IV.—POSTPARTUM HEMORRHAGE VERSUS 
FIBRIN DEPOSITION 


Fibrin Neg. + ++ t+4++ 4+4+++ Total 
PP. 
Negative 76 «(41 11 1 130 
Positive 13 6 1 0 20 


Fic. 6. Large fibrin mass partly covered by epithelium. 
Superficial strands stain deep blue (black), and the deeper 
strands are unstained (gray). Phosphotungstic acid he- 
matoxylin. 


was removed to lead to a bleeding state. 
Tables II to V, however, suggest that this 
assumption too is false as a generalization. It 
is concluded, therefore, from the survey in 
spite of its retrospective nature, that the 
statement of Barry and associates is false, 
and support is given to Schneider and to 
Johnstone and his associate who consider 
that this complication of pregnancy occurs 
infrequently. 

The mechanism described, although false 
as a generalization may be applicable in 
occasional cases, however, and Table V 
shows 1 patient who had extensive placental 
infarction associated with postpartum hem- 
orrhage for which there is no explanation 
other than to suggest that there had been a 
resultant depletion of circulating maternal 
fibrinogen. Thus in individual cases, the 
sudden release of decidual thromboplastin 
may produce widespread placental infarc- 
tion only, but of a degree sufficient to re- 
move so much fibrinogen from the maternal 
circulation that a temporary bleeding tend- 
ency ensues. It may be argued further that 
since placentas with multiple infarcts occur 


TABLE V.—POSTPARTUM HEMORRHAGE VERSUS 
INFARCTS 


Infarcts Neg. + ++ Total 


P.P.H. 
Positive 4 0 1 20 


89 47 12 150 


150 


; 
4 


most commonly in patients with toxemia of 
pregnancy, these may be the ones in whom 
hypofibrinogenemia may be met most fre- 
quently. 

A yet milder example of this process is 
each placental infarct itself. If instead of the 
sudden release of a large dose of thrombo- 
plastin, a smaller quantity enters the pla- 
cental circulation of 1 lobule, one can 
visualize the deposition of fibrin being con- 
fined to this lobule. Since the fibrin deposi- 
tion is relatively extensive and sudden in 
appearance at this site, time is not available 
for collateral channels to develop, and thus 
a segmental or lobular area of infarction 
appears. Therefore, this is possibly a milder 
degree of the same process. 

The least extensive effect of the release of 
decidual thromboplastin is shown by some 
of the scanty, scattered fibrin deposits which 
have been shown in this survey to be present 
in almost every placenta. 

Finally, it can be shown that not only is 
the quantity of thromboplastin released 
important but so also is its rate of release. 
If the rate of liberation is low, it is reason- 
able to expect the fibrin deposition to re- 
main localized to the placenta, and since 
the deposits form slowly, collateral chan- 
nels have time to develop to supply areas 
suffering from a relative ischemia. This 
chain of events is found to occur in many 
other parts of the body and may be ex- 
pected to occur at this site too under similar 
circumstances. This theory explains why a 
placenta may show fairly widespread severe 
fibrin deposition without infarction (5 cases 
in Table I) while other placentas may show 
moderate infarction with relatively little 
fibrin deposited in the areas between the 
infarcts (also shown in Table I). On the 
other hand, if the same quantity of throm- 
boplastin is liberated rapidly, all of it may 
be dealt with locally to produce infarcts or 
some may overflow into the maternal sys- 
temic circulation to produce pulmonary em- 
boli. If, however, thromboplastin is removed 
from the placental sinusoids rapidly by the 
flow of the circulation, maternal systemic 
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Fic. 7. Large old fibrin mass wholly incorporated in 
placental septa, with calcium deposition (black) and 
gaps possibly due to lysis. Hematoxylin and eosin. 


effects may be present occasionally with 
minimal effects in the placenta. 

It has been argued, therefore, that the 
sudden, dramatic, sometimes fatal, form of 
hypofibrinogenemia complicating pregnan- 
cy is not a condition isolated by itself, but 
is the extreme example of a process which is 
found very commonly in nearly every preg- 
nancy, and which occurs usually in only an 
extremely mild form without systemic 
upset. 


SUMMARY 


1. The condition of hypofibrinogenemia 
complicating pregnancy is rare. 

2. The placental circulation may be af- 
fected by the intravascular clotting process, 
alone or in conjunction with the maternal 
systemic circulation. Occasionally it may 
not be affected, even though the maternal 
systemic circulation is. 

3. It is suggested that fatal maternal hy- 
pofibrinogenemia complicating pregnancy 
is seated at one end of a spectrum of con- 
ditions all of which are due to the same 
mechanism, namely the entry of decidual 
thromboplastin into the maternal circula- 
tion. The other conditions in descending 
order of severity are nonfatal maternal 
hypofibrinogenemia, total infarction of the 
placenta, multiple placental infarctions, sol- 
itary placental infarction, and lastly, a pro- 
portion of the fibrin deposition observed 
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in the maternal sinusoids of nearly all 
placentas. 
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EXPERIMENTAL RECONSTRUCTION OF THE 


COMMON BILE DUCT WITH SPLIT 


THICKNESS SKIN GRAFTS 


‘THE REPAIR of common duct defects and the 
treatment of stenosis of the common bile 
duct are difficult surgical problems. Various 
methods of repair have been described. In 
addition to numerous plastic procedures and 
prosthetic devices that have been advocated, 
free autogenous and homologous tissue 
grafts of vein, artery, ureter, common duct, 
and fascia have been used experimentally; 
all have proved to be unsuccessful. There 
has been a high incidence of immediate 
postoperative necrosis and perforation of 
free tissue transplants. The primary reason 
for failure of free tissue grafts to survive 
transplantation into the biliary tract has 
been postulated to be a strong necrotizing 
effect of bile on transplanted tissues. 

Recent reports have demonstrated that 
split thickness skin grafts transplanted to 
omentum and formed into a tube could be 
utilized 2 to 3 weeks later to establish con- 
tinuity between the gallbladder or common 
duct and the duodenum or jejunum. Re- 
sults of these procedures were not considered 
good, but skin tubes thus formed remained 
patent and functional for varying periods. It 
seemed possible to bridge common bile duct 
defects with free split thickness grafts of skin. 
A method of reconstruction of common bile 
duets in dogs using free skin grafts has been 
satisfactory in our experience. 


METHODS 


Adult mongrel dogs, both male and fe- 
male, varying in weight from 10 to 16 kilo- 
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grams, were used as subjects. Anesthesia was 
produced with veterinary pentobarbital 
sodium, 30 milligrams per kilogram of body 
weight, administered intravenously. An 
upper midline incision was employed for 
exposure of the extrahepatic biliary tract. 
Cholecystectomy and ligation of the distal 
portion of the common bile duct were per- 
formed at this initial operation in order to 
simulate more closely clinical conditions 
that might be encountered. Postoperatively, 
animals were maintained on glucose and 
saline solutions administered parenterally. 
Three days following the original procedure, 
a second operation was performed through 
the previous operative incision. The common 
duct was exposed and dissected from sur- 
rounding tissue. At this time, there was 
marked dilatation of the common duct prox- 
imal to the ligature and collapse of the 
distal common duct. Moderate increase in 
vascularity and edema occurred in this 
region 

A split thickness skin graft was removed 
from the abdominal wall with a Padgett 
dermatome and fashioned into a tube by 
suturing the graft over a No. 10 or 12 French 
T tube with the raw surface on the outside. 
The diameter of the tube to be used was 
determined by the diameter of the common 
duct distal to the ligature. The vertical arm 
of the T tube was brought out through a 
small opening created in the center of the 
graft; it emerged from the graft on the op- 
posite side of the suture line used to ap- 
proximate the skin edges (Fig. 1). Skin 
edges were approximated with a continuous 
suture of No. 5-0 silk; care was taken not to 
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Vic. 1. Schematic illustration of method of construc- 
tion of skin tube and insertion into the common duct 
defect. a, Vertical arm of 'T tube brought out through 
opening in center of graft. b, Graft sutured over tube. 
Right, Graft in place. Note that horizontal limb of T 
tube extends beyond lines of anastomosis. 


include any portion of the T tube in the con- 
tinuous suture and to leave the horizontal 
arm of the T tube of sufficient length so that 
it extended beyond the edges of the graft. 
One-half of the skin tubes were constructed 
so the direction of the tube was against 
Langer’s lines and the remaining half of the 
tubes were constructed in the same direction 
as Langer’s lines. 

A portion of common duct proximal and 
distal to the ligature was excised so that a 
defect was created that was approximately 
3.0 to 3.5 centimeters in length. Proximal 
resection was at the origin of the common 
duct, and distal resection was just above the 
intramural portion of the common duct. 
The graft was sutured in place by accurate 
approximation of the ends of the graft to the 
proximal and distal ends of the common 
duct with interrupted sutures of No. 5-0 
silk. The lines of anastomosis were both 
splinted because the horizontal arm of the 
T tube extended proximally and distally 
beyond the ends of the graft. Care was taken 
in placing the proximal tube extension so 
that both the right and left hepatic ducts 
were drained. The horizontal limb extended 
distally through the sphincter of Oddi into 
the duodenum. Crystalline penicillin, 
300,000 units, was instilled in the region of 
the graft. Omentum was placed around the 
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graft, but the omentum was not sutured in 
place. The end of the vertical limb of the T 
tube was ligated with heavy silk and buried 
in a subcutaneous pocket created in the 
right upper quadrant of the abdominal wall. 
The T tubes were buried subcutaneously 
rather than being brought out through the 
abdominal wall and allowed to drain be- 
cause of the frequency with which dogs pull 
out such foreign materials. Penrose drains 
were used in several dogs at the time of both 
the first and second operations, but they 
consistently managed to pull them out 
shortly after reacting from the anesthetic. 

Each dog received fluids intravenously 
during the operative procedure and on the 
first 2 postoperative days. Oral feeding was 
begun on the third day following operation. 
Procaine penicillin and dihydrostreptomycin 
were administered intramuscularly on the 
day of operation and on the first 5 postop- 
erative days. 

T tubes were removed manually at 3 or 6 
months following operation. An incision was 
made under local anesthesia over the region 
of the T tube and the end of the tube identi- 
fied in the subcutaneous pocket that had 
been created. Tubes were removed and the 
skin incision partially approximated to al- 
low for bile drainage. Dogs that did not die 
before the end of the experimental period 
were sacrificed and autopsied 12 to 18 
months postoperatively. 


RESULTS 


The common bile duct was reconstructed 
in 23 dogs. Three dogs died in the early 
postoperative period, resulting in a 13 per 
cent operative mortality. Death in each of 
these instances was due to leakage of bile at 
the anastomotic site with subsequent dis:o- 
lution of the graft. A summary of the re- 
sults is shown in Table I; the 3 dogs that cid 
not survive the operative procedure are not 
included in the tabulation. Fourteen dogs 
survived until they were sacrificed for stucly 
12 to 18 months postoperatively. With :e- 
gard to the other 6 dogs, 1 died 14 mont'is 
postoperatively from bacterial peritonit 5; 
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Fic. 2. Photomicrograph (4) of longitudinal section 
of skin graft in common duct. Keratinized squamous 
epithelium is preserved in the graft. 


the common bile duct was intact at autopsy, 
and there was no evidence of obstruction. 
Death of the other 5 dogs occurred 4 to 15 
months postoperatively and was the result 
of failure of the reconstructive procedure 
with resulting biliary obstruction. 

No instances of jaundice occurred prior 
to removal of the T tube. Eight dogs became 
jaundiced from 7 to 16 months following 
removal of the T tube. However, in 2 of 
these dogs, jaundice was transient (Table I); 
there was complete subsidence of all signs 
and symptoms of obstructive jaundice with- 
in 2 weeks of onset, and the dogs did well 
until they were sacrificed. Jaundice which 
occurred in the other 6 dogs was obstructive 
‘nd progressive in intensity. 


Fic. 3. Photomicrograph (6.5) of longitudinal sec- 
tion of skin graft in common duct. Keratinized squamous 
epithelium is preserved. Graft appears to be invaginating. 


Eleven of the 12 dogs that survived until 
the time of sacrifice were in the group in 
which the T tube was not removed until 4 
to 6 months postoperatively. In contrast, 
only 3 of the 8 dogs in which the T tube was 
removed 3 months postoperatively survived 
until the time of sacrifice. The T tubes re- 
moved at 2 and 4 months postoperatively 
were pulled out by the dogs. 

Approximation of the proximal and dis- 
tal portions of common bile ducts resulting 
from longitudinal contraction of grafts oc- 
curred in 16 of these dogs. There was an 
increase in the length of the distal portion 
of the common duct between the superior 
surface of the duodenum and graft. This 
elongation of the common duct appeared to 
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Fic. 4. Photomicrograph (X19) of longitudinal sec- 
tion of skin graft in common duct. Keratinized squamous 
epithelium is present in the cyst demonstrated in serosal 
adipose and connective tissue. The luminal surface of 
the cicatrix in the region of the graft is not covered with 
epithelium. 


result from the constant traction which was 
exerted by the contracting graft. There was 
no correlation between the amount of cir- 
cular or longitudinal contraction of grafts 
and the relationship of the horizontal limb 
of the graft to the direction of Langer’s lines. 
In this group of 16 dogs, there was least 
approximation of the proximal and distal 
portions of the common duct in one dog 
(No. 29) because graft contraction was least 
marked. 

In 2 of the 4 dogs in which approxima- 
tion of the ends of the bile duct did not 


occur, the grafts were intact, but there was | 


scar formation around the grafts that re- 
sulted in fixation of the entire area. There 
were technical errors in the other 2 dogs, 
in that sutures were placed between the 
serosa of the duodenum and the lower por- 
tions of the grafts. All 4 of these dogs became 
jaundiced in the postoperative period and 
grafts were not patent in 3 of them at the 
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time of autopsy. Grafts were patent in all 
other dogs in the series, but there was some 
degree of narrowing in the graft region in 
each dog except one (No. 29). 

There was preservation of squamous 
epithelium of 7 grafts; 1 of these grafts was 
partially encysted and another was com- 
pletely encysted. Intact squamous epithe- 
lium is demonstrated in photomicrographs 
of longitudinal sections of common ducts in 
Figures 2 and 3. Partial invagination of 
graft epithelium is demonstrated in Figure 
3, and a squamous epithelium-lined cyst is 
shown in Figure 4. The invagination of 
epithelium seen in Figure 3 is probably the 
result of contraction of cicatrix around the 
graft, and it may be that the cyst seen in 
Figure 4 represents a later stage of graft 
contraction with invagination of squamous 
epithelium. 

Figure 3 is the photomicrograph of a 
longitudinal section of a graft in which the 
“cupping” of the graft seen in the gross 
specimen corresponded with the tendency 
to invaginate seen in the microscopic sec- 
tion. Sections failed to show biliary epithe- 
lium overlying graft cicatrix in 12 of the 13 
dogs without squamous epithelium. The 7 
dogs in which there was preservation of 
squamous epithelium had uneventful post- 
operative courses and lived until the time 
they were sacrificed. In the group of 13 dogs 
in which squamous epithelium could not be 
identified at the time of death, 5 had une- 
ventful postoperative courses and 2 others 
had courses complicated only by transient 
jaundice that cleared completely within 2 
weeks. 

Histologic studies of the regions of the 
sphincters of Oddi revealed no evidence of 
fibrosis. There was no histologic evidence of 
cirrhosis in 8 of the 20 dogs in this series. 
Moderate alteration of the normal lobu- 
lar architecture of the liver with separation 
of islands of parenchyma by broad bands of 
connective tissue was seen in 6 dogs wiih 
cirrhosis. In 2 of these dogs there was markr-d 
proliferation of small bile ducts in portil 
areas. Minimal increase in periportal co”- 
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TABLE 1.—SKIN GRAFT RECONSTRUCTION OF COMMON BILE DUCT 


Postop. Time T 
survival, tube removal 
mos.  ppostop., mos. 


18* 6 
17* 6 
18* 6 
14 6 
17* 6 
17* 6 
15* 6 
16* 6 
14* 6 
15* 6 
12* 4 
14* 4 
7 3 
15* 3 
12 3 
15 3 
14* 
4 5 
12* 3 
8 2 


*Sacrificed for study. 


Postop. 
course 


Transient jaundice 


16 months postop. 


Uneventful 


Uneventful 


Uneventful. 
Death due to 
unrelated 
peritonitis 

Uneventful 


Uneventful 


Transient jaundice 


13 months postop. 


Uneventful 


Jaundice 9 mos. 
postop. Persisted 
until sacrifice 

Uneventful 

Uneventful 


Uneventful 


Jaundice 7 mos. 


postop.; progressive 


until death 


Uneventful 


Jaundice 12 mos. 
postop.; died 
suddenly 

Jaundice 14 mos. 


postop.; progressive 


until death 
Uneventful 


Jaundice 4 mos. 


postop.; progressive 


until death 
Uneventful 


Jaundice 7 mos. 


postop.; progressive 


until death 


Condition of 
graft 


Intact; patent. 
No squamous 
epithelium 
Intact; patent. 
No squamous 
epithelium 
Intact; patent. 
Squamous epithel. 
encysted; none on 
luminal surface 
Intact; patent. 
No squamous 
epithelium 


Intact; patent. 
No squamous 
epithelium 

Intact; patent. 


No squamous epithel. 


Biliary epithelium 
covers graft 

Intact; patent. 
No squamous 
epithelium 

Intact; patent. 
Squamous epithel. 
encysted; also 
present on luminal 
surface 

Intact; not patent. 
No squamous 
epithelium 


Intact; patent. 
Squamous epithel. 
well preserved 

Intact; patent. 

No squamous 
epithelium 

Intact; patent. 
Squamous epithel. 
well preserved 

Intact; not patent. 
No squamous 
epithelium 


Intact; patent. 
Squamous epithel. 
partially preserved 

Intact; not patent. 
No squamous 
epithelium 

Intact; patent. 

No squamous 
epithelium 

Intact; patent. 
Squamous epithel. 
partially preserved 

Intact; patent. 

No squamous 
epithelium 

Intact; patent. 
Squamous epithel. 
well preserved 

Intact; patent. 

No squamous 
epithelium 


Other necropsy findings — 


Approximation 
proximal and 
distal common duct 


Yes 


Yes 


Yes 


No approx. due 
to suturing of 
graft to duodenal 
wall 

Yes 


Yes 


Yes 


No approx. due 
to suturing of 
graft to duodenal 
wall 

Yes 


No approx. duc 
to scarring 
around graft 

Yes 


Minimal approx. 
due to minimal 
graft contraction 

No approx. due 
to scarring around 
graft 

Yes 


Yes 
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Cirrhosis 


No 


Yes 


No 


No 


Yes; also 
biliary 
calculi 


No 


No 


Yes; also 
biliary 
calculi 

Yes; also 
biliary 
calculi 


No 


Yes; also 
duodenal 
ulcer 

No 


No 


Yes; also 
biliary 
calculi 


Yes 


Yes; also 
biliary 
caleuli 


No. — 
2 = Yes 
sj im 
6 = No 
10 Yes Yes 
| 
f 
21 Yes Yes & 
| 
| 
| 
28 || 
4 = = 
13 
| 
| 
= = 
25 
29 
30 
= 
15 = 


nective tissue with preservation of much of 
the lobular architecture was seen in 6 other 
dogs. There was no correlation between the 
degree of patency of common duct grafts 
and histologic changes in the livers. 


DISCUSSION 


The results of this study demonstrate that 
reconstruction of the common bile ducts of 
dogs with split thickness skin grafts can be 
done with a relatively small operative mor- 
tality. The postulate that has been made 
previously that free tissue grafts do not sur- 
vive transplantation into the biliary tract 
because of the necrotizing effects of bile has 
been shown not to be true in all instances. 
The results of this study demonstrate that 
dissolution of free grafts in biliary tracts 
occurs only when there is leakage at the site 
of anastomosis. It is important to obtain an 
accurate end-to-end anastomosis of graft to 
common duct, to use a splint that extends 
the length of the graft and beyond the lines 
of anastomosis, and to extend the distal end 
of the splint through the sphincter of Oddi 
into the duodenum to prevent back pressure 
in the biliary tract during the immediate 
postoperative period. Histologic studies 
revealed no evidence of fibrosis in the re- 
gions of the sphincters of Oddi as the result 
of T tubes having been present for as long 
as 6 months. 

There were fewer complications in dogs 
in which T tubes were removed 4 or 6 
months postoperatively than in dogs in 
which T tubes were removed 3 months post- 
operatively. This suggests that free skin 
grafts should be splinted for at least 6 months, 
at which time maximum contraction of 
graft and surrounding scar will have occur- 
red. However, on gross observation there 
was no correlation between the length of 
time T tubes were in place and degree of 
circular and longitudinal contraction of 
grafts. 

All dogs in which there was preservation 
of graft epithelium had uncomplicated 
courses. In addition, 31 per cent of the re- 
maining dogs in which there was not preser- 


752 Surgery, Gynecology ¢ Obstetrics - December 1957 


vation of graft epithelium also had uncom- 
plicated courses, indicating that preservation 
of epithelium is not essential for adequate 
function as a tube. 

One of the most significant findings in 
this study was elongation of the distal por- 
tion of the common duct that accompanied 
longitudinal graft contraction. There is no 
intrapancreatic portion of common duct in 
the dog comparable to that in the human 
being. There is an intramural portion of the 
distal common duct, and it is this portion 
that elongates in response to continued 
traction by a contracting graft. It appears 
that, since the proximal hepatic ducts are 
fixed by the liver, the lower portion of the 
common duct becomes lengthened. It is 
interesting that even though the duodenum 
of the dog has a long mesentery and is mo- 
bile, continued traction by the contracting 
graft lengthened the intramural portion of 
the distal common duct but did not signifi- 
cantly shorten the hepatoduodenal ligament 
or immobilize the duodenum. 

Although 12 of the dogs in this series had 
uncomplicated courses during a 12 to 18 
months’ period of observation following 
common duct reconstruction, there was 
some degree of narrowing of lumens of 
grafts in all except 1 (No. 29) of these dogs, 
and there were histologic changes of cirrhosis 
of the liver in 5 of these 12 dogs. It is pos- 
sible that some of these dogs would have had 
symptoms of biliary obstruction if they had 
been observed for an extended period of 
time. The finding that there is approxima- 
tion of the proximal and distal portions of 
a common duct as longitudinal contraction 
of a skin graft occurs is important because 
resection of the previously grafted area and 
subsequent end-to-end anastomosis of the 
common duct could be performed at the 
time of a second procedure. 

A reconstructive procedure such as the 
one outlined has clinical application only 
when the proximal and distal ends of a 
common duct can be identified and dissect- 
ed free but cannot be mobilized sufficiently 
to perform an anastomosis without undue 
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tension. When such situations are encoun- 
tered, this method of reconstruction may 
be performed easily and quickly and it 
allows preservation of the sphincter of Oddi. 

In patients, in whom it is possible to use 
askin covered T tube of much greater diam- 
eter and length than can be used in dogs, it 
is possible that there would be sufficient 
diameter and length of graft following con- 
traction to function adequately as a tube. 
If a skin graft were not adequate as a per- 
manent replacement because of contraction, 
subsequent common duct repair might be 
easier because of approximation of the 
proximal and distal ends of the duct that 
results from longitudinal graft contraction. 


SUMMARY 


1. Common duct reconstruction using 
free split thickness skin grafts has been 
carried out in 23 dogs. Three dogs died in 
the early postoperative period as a result 
of leakage of bile at the site of anastomosis. 

2. Fourteen of the remaining 20 dogs 
survived until they were sacrificed for study 


12 to 18 months postoperatively. One dog 
died 14 months postoperatively from bac- 
terial peritonitis; the common bile duct was 
intact at autopsy, and there was no evidence 
of obstruction. Death of the other 5 dogs 
occurred 4 to 15 months postoperatively 
and was the result of failure of the recon- 
structive procedure with resulting biliary 
obstruction. 

3. There was preservation of squamous 
epithelium of grafts in 7 dogs. There were 
no complications in these dogs during the 
follow-up period. Also, there were no com- 
plications in 31 per cent of the remaining 
dogs in which graft epithelium was not 
preserved. 

4. Elongation of the distal portion of the 
common bile duct results from longitudinal 
graft contraction so that the proximal and 
distal portions of the common duct are ap- 
proximated as contraction of a graft pro- 
gresses. 

5. The application of this procedure to 
the treatment of common duct defects in 
patients is discussed. 
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THIs STUDY was initiated by the frequency 
with which asymptomatic lesions of the 
lower part of the intestine are found on 
proctoscopic and sigmoidoscopic examina- 
tion. It was our hope to establish an accu- 
rate picture of the nature and frequency of 
these subclinical pathologic conditions in 
the large intestine. 

With the ever increasing knowledge of 
the behavior of certain neoplasms, mount- 
ing emphasis has been placed on some of 
the so-called precancerous lesions, such as 
“early cancer,” “‘preinvasive cancer,” and 
carcinoma in situ. This has been particu- 
larly true in cancer of the cervix, intestine, 
and breast. ‘These precancerous lesions pro- 
duce few if any symptoms, but if they are 
recognized early, while still in the nonin- 
vasive stage, they are completely curable by 
relatively simple methods. When one con- 
siders that carcinoma of the large intestine 
is the second commonest malignant tumor 
found in the male and the third commonest 
in the female, the significance of the polyp 
or precancerous lesion takes on added im- 
portance. According to reports from the 
United States Public Health Service, car- 
cinoma of the colon and rectum accounted 
for approximately 33,000 deaths in this 
country in 1947 (1). 


REVIEW OF LITERATURE 


The incidence of polyps of the colon and 
rectum varies considerably in published 
reports, depending on whether the data are 
obtained at necropsy, during the course of 
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UNSUSPECTED AND SUBCLINICAL LESIONS OF THE 
LARGE INTESTINE FOUND AT NECROPSY 


CHARLES C. EDWARDS, M.D., and RAYMOND J. JACKMAN, M.D., Rochester, Minnesota 


sigmoidoscopic examination, or by some 
other means. 

State, reviewing the findings at the Uni- 
versity of Minnesota Cancer Detection Cen- 
ter, found that approximately 12 per cent 
of 6,014 persons more than 45 years of age 
had rectal or colonic polyps, or both, on the 
initial examination. Of 7,366 persons whose 
initial examinations showed no abnormali- 
ties, 8 per cent subsequently had rectal or 
colonic polyps. He concluded that, if ap- 
proximately 20 per cent of these lesions be- 
come malignant, the importance of routine 
rectal and sigmoidoscopic cxaminations 
cannot be overemphasized. 

Helwig examined 1,460 large intestines at 
necropsy and found that 139 (9.5 per cent) 
contained adenomas. His data showed a 
constant progressive increase in the inci- 
dence of adenomas after the age of 30 in 
both sexes. The peak incidence was reached 
in the eighth decade of life, when 25.8 per 
cent of the white men and 20.5 per cent of 
the white women had adenomas; in all 
decades past the third, more men than wom- 
en had adenomas. The adenomas oc- 
curred singly in 80 of these 139 large intes- 


, tines. A total of 20 of the 59 intestines with 


multiple tumors showed localization of the 
tumors to one segment; in 10 more in- 
stances, the tumors were confined to two 
contiguous segments. 

Hino, at the Tokyo Imperial University, 
dissected 394 cadavers and found intestinal 
polyps in 69, an incidence of 17.5 per cent. 
Study of the cadavers of persons over 40 years 
old showed cancer in 62, of which 24 
(39 per cent) also had 1 or more polyps. 

Lawrence, at Cook County Hospital, re- 
viewed the records of 7,000 necropsies and 
found a 2.3 per cent incidence of polyps. 
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Scarborough and Klein examined 10,000 
patients sigmoidoscopically and found 458 
with presumably benign polypoid disease, 
an incidence of 4.6 per cent. The polyps 
were single in 64 per cent of their patients 
in this series. 


MATERIAL AND METHODS 


To ascertain the frequency of unsuspected 
or subclinical lesions of the large intestine 
found at necropsy at the Mayo Clinic, a 
study was made of the records of ali post- 
mortem examinations done in 1952. During 
this period, 802 necropsies were performed 
in which the entire large intestine was ex- 
amined. In all cases in which any lesions of 
the large intestine were found, a complete 
study of the clinical records was made to 
determine whether or not the presence of 
the lesions had been known or suspected 
clinically. Special consideration was given 
to gastrointestinal complaints and to the 
results of sigmoidoscopic and roentgenolog- 
ic examinations of the colon. Any case in 
which there was clinical evidence to suggest 
the presence of the lesion automatically was 
excluded from the study. Also excluded 
from the study were any lesions, such as 
intestinal ulcers, that conceivably could 
have been brought on by the patient’s ter- 
minal illness. All lesions, except for pure 
diverticulosis, were examined microscopi- 
cally by the pathologist who performed the 
necropsy and by the authors. 


RESULTS 


Some type of lesion of the large intestine 
was present in 287 of these 802 necropsies 
(36 per cent). After review of the histories in 
these cases, 131 of them (46 per cent) were 
eliminated because symptoms or findings 
before death suggested the possible pres- 
ence of the lesion that was found. This left 
156 cases (54 per cent) in which clinical 
evidence suggestive of the lesion was absent. 
It was this group of 156 cases, representing 
19 per cent of the entire group of 802, in 
which we were particularly interested. The 
ages ranged from 27 to 90 years. 


TABLE I.—NATURE OF UNSUSPECTED LESIONS OF 
THE LARGE INTESTINE FOUND AT NECROPSY IN 
156 CASES 


Incidence in 
No. of 802 necropsies, 

Lesion cases per cent 
Adenocarcinoma................ a 0.5 
65 8.1 
Diverticulosis and diverticulitis. . . . 5 0.6 

2 

Regional ileocolitis............ 1 


*Twenty-three of these patients also had associated diverticulosis. 


The nature and frequency of the various 
unsuspected pathologic processes in these 
156 cases are given in Table I. 

Polyps. Unsuspected adenomatous polyps 
of the large intestine were found in 77 of the 
802 necropsies (9.6 per cent). The number 
of polyps in each patient varied from 1 to 30. 
Multiple polyps were present in 33 of the 
77 patients (43 per cent). The ratio of men 
to women was approximately 2:1. 

The ages of these patients ranged from 36 
to 90 years, with an average of 60.3 (Table 
II). All but 1 of these polyps were in pa- 
tients more than 40 years of age. More than 
70 per cent of the patients were between the 
ages of 51 and 80 years. As might be sus- 
pected, some patients had both diverticu- 
losis and polyps; this group will be dis- 
cussed subsequently. 


TABLE II.—AGE INCIDENCE IN UNSUSPECTED 
POLYPS OF THE LARGE INTESTINE 


No. of 
Age, yrs. cases Per cent 
11 14 
18 23 
18 23 


TABLE III.DISTRIBUTION OF ASYMPTOMATIC 
INTESTINAL POLYPS OF THE LARGE INTESTINE 


Location Per cent 
4 
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Table III shows the general distribution 
in the large intestine of the polyps found in 
this study. As already indicated, more than 
1 polyp was present in the large intestine in 
33 of the 77 cases. In general, the common- 
est region for the polyps was the rectum, 
rectosigmoid, and sigmoid, with 48 per cent 
of the lesions being located in these seg- 
ments. As far as we could estimate, about 
40 per cent of all the polyps that occurred 
in the entire large intestine could have been 
reached with the average 25 centimeter 
sigmoidoscope. The cecum was found to be 
the next most frequently involved site, fol- 
lowed in order by the descending colon, 
ascending colon, transverse colon, and 
splenic flexure. The polyps ranged in diam- 
eter from 0.2 to 3 centimeters, with an 
average of 0.6 centimeter. 

Adenomatous polyps with malignant 
changes.—A microscopic diagnosis of grade 
1 adenocarcinoma in an adenoma was made 
in 26 (34 per cent) of these 77 cases of un- 
suspected adenomatous polyps. This diag- 
nosis was made on the findings of irregular- 
ity of architecture, hypertrophy of cells, 
elongation and compression of cells, large 
deeply staining nuclei, and migration of the 
nuclei from the base of the cell toward the 
periphery. Multiple polyps were present in 
54 per cent of these cases. 

Adenocarcinomas. Frank and unsuspected 
adenocarcinoma was found in 4 of the 802 
patients, which represented an incidence 
of 3 per cent in the 156 patients with un- 
suspected lesions studied. There were no 
clinical signs or symptoms in the histories of 
these 4 patients that would have suggested 
in any way the presence of carcinoma. 

For the most part, these malignant tu- 
mors were flat, nonobstructing lesions rang- 
ing from 3 to 5 centimeters in diameter. 
Three of them were grade 1 adenocarcino- 
mas and 1 was grade 2 (Broders’ classifica- 
tion). None had perforated the intestinal 
wall, and regional nodes were not involved. 
Therefore, all of them would have been 
curable by appropriate surgical measures 
had the lesions been found. Two of the car- 
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cinomas were located in the lower part of 
the sigmoid and 2 were in the rectum. Two 
of these patients had died of coronary 
thrombosis with myocardial infarction, 1 
of chronic glomerulonephritis, and 1 of car- 
cinoma of the lung. All these carcinomas 
were well within reach of the sigmoido- 
scope. 

Diverticulosis. The second commonest le- 
sion found in this study was diverticulosis, 
which was present in 65 of the 802 necrop- 
sies. However, since diverticulosis was as- 
sociated with polyps in an additional 23 
cases and since diverticulitis was present in 
another 5 cases, diverticulosis actually was 
present in 93 cases (11.6 per cent). 

The ages of the 65 patients who had pure 
diverticulosis ranged from 27 to 90 years, 
with an average of 66.7 years; 87 per cent of 
them were between the ages of 51 and 90 
years. The incidence of diverticulosis based 
on the entire 802 patients in this study was 
40 per cent in patients between the ages of 
51 and 60 years, 48 per cent in patients 
between 61 and 70, 67 per cent in patients 
between 71 and 80, and 64 per cent in pa- 
tients between 81 and 90. 

Of the 65 patients who had pure diver- 
ticulosis, 36 were men and 29 were women. 

More than 50 per cent of the diverticula 
were located only in the sigmoid colon, 
whereas the diverticula in 30 per cent of the 
cases were scattered throughout the large 
intestine. The diverticula were multiple in 
all but 3 of the 65 cases. 

Diverticulitis. As already noted, an addi- 
tional 5 patients with diverticulosis also had 
diverticulitis. Four men and 1 woman were 
included in this group, and the average age 
of these patients was 61 years. 

Associated diverticulosis and polyps. As men- 
tioned previously, 23 patients (3 per cent of 
the 802) had both diverticulosis and ade- 
nomatous polyps. Since the polyp was con- 
sidered to be the more significant lesion, we 
have placed these patients in the polyp 
group. Approximately one-third of the pa- 
tients with diverticulosis and one-third of 
the patients with adenomatous polyps had 
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both conditions. In 18 of the 23 patients 
with both diverticulosis and polyps, the 2 
lesions were located in the same general re- 
gion of the large intestine. 

The average age of the patients who had 
both lesions was 72 years. The group in- 
cluded 14 men and 9 women. The adenom- 
atous polyps were multiple in 12 instances 
and single in 11, while 22 of the 23 patients 
had multiple diverticula. 

Miscellaneous group. Several other lesions 
of the large intestine were found in this 
study. Submucosal lipomas were noted in 2 
cases. In one of these, a 2 centimeter lesion 
was found in the ascending colon; in the 
other, the lipoma was located in the cecum 
and it measured 0.5 centimeter in diam- 
eter. 

In a 51 year old woman who died of al- 
coholic cirrhosis, gross examination re- 
vealed a 0.5 centimeter submucosal nodule 
in the cecum. Microscopically, this lesion 
was diagnosed as a leiomyoma. 

In a 72 year old man who died of pul- 
monary embolism, gross examination re- 
vealed multiple cecal polyps, with a 1 centi- 
meter elevated nodule in the region of the 
ileocecal valve. Microscopic examination 
showed infiltration with inflammatory cells 
and numerous giant cells; a diagnosis of 
regional ileocolitis was made. 

A 72 year old man had a zone of thick- 
ened elevated mucosa in the sigmoid colon 
measuring 1 by 3 centimeters. Histologi- 
cally, this lesion was diagnosed as a cellular 
fibroma. 


COMMENT AND CONCLUSIONS 


Although only 10 per cent of the entire 
group of 802 patients had unsuspected 
adenomas, grade 1 adenocarcinoma in an 
adenoma, or frank carcinoma, 99 per cent 
of these lesions occurred in patients more 
than 40 years of age, with the greatest inci- 
dence in the sixth, seventh, and eighth 
decades of life. It was found that a total of 
48 per cent of the unsuspected polyps oc- 
curred in the rectum, rectosigmoid, or sig- 
moid colon. 


More than a third of the total number of 
necropsies done during the 1 year period 
covered by this study disclosed some type of 
lesions of the large intestine. Of even more 
significance is the fact that the condition 
was unsuspected clinically in approximately 
half of the cases in which such lesions were 
found. 

Many of the lesions found in this study 
perhaps never would have manifested them- 
selves clinically, but the fact that 4 frank 
adenocarcinomas and 5 instances of diver- 
ticulitis were found leaves little doubt that 
some of the other unsuspected lesions would 
have progressed to clinically apparent dis- 
ease if they had been given a sufficient pe- 
riod of time. 

As already noted, the polyps were multi- 
ple in 43 per cent of the cases in which 
adenomatous polyps were found, and multi- 
ple polyps were present in 54 per cent of the 
cases in which grade 1 adenocarcinoma in 
an adenoma was found. These figures sug- 
gest that discovery of a polyp during clinical 
examination indicates a 40 to 50 per cent 
chance that the patient will have 1 or more 
additional polyps in the large intestine. 

The average age of the patients who had 
adenomatous polyps was 60.3 years. Assum- 
ing that there is, at least in some instances, 
transition of a benign polyp to a malignant 
lesion, it certainly is possible that some of 
these lesions could have progressed to malig- 
nant lesions had the patients lived longer. 
The average age of the patients who had 
grade 1 adenocarcinoma in an adenoma 
was 63 years. While the difference in the 
average ages between these two groups is 
not great, it perhaps adds indirect support 
to the theory that adenomatous polyps, if 
given sufficient time, will become malig- 
nant. The fact that more than 70 per cent of 
the patients with polyps were between the 
ages of 51 and 80 years demonstrates an in- 
creased incidence of polyps with increasing 
age. 

The total incidence of diverticulosis (11.6 
per cent) found in this study is perhaps a 
fairly true incidence of diverticulosis inas- 
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much as these patients had no clinical his- 
tory suggestive of pathologic changes in the 
large intestine and is in keeping with figures 
reported by other authors. 
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EDITORIALS 


THE MONGOOSE AND THE COBRA 


CHANDLER SMITH, M.D., Saginaw, Michigan 


A MONGOOSE was tethered to a stake by a 
rope that was 6 feet long. Each day a cobra 
emerged from a hole in the ground near the 
stake and hurried to the periphery of the 
circle marked by the radius of the rope. 
The cobra knew that if he could escape the 
circle he would be safe, but that if he were 
detected by the rodent en route, he must 
turn and fight. In this contest, the cobra 
would be killed. Each day 2 men came to 
witness this event. One man was blind and 
the other could see. It was apparent to the 
man with vision that the rodent could al- 
ways kill the snake, and that when the 
snake survived, it was because he had es- 
caped the radius of the circle. The blind 
man, however, could not see that the mon- 
goose was tethered, and his friend would 
only tell him whether the snake survived 
each day. The blind man now reached a 
different conclusion. When the snake was 
killed, he assumed that the reptile suc- 
cumbed to the attack because his resistance 
was weak. However, when the snake sur- 
vived, he assumed that the reptile’s re- 
sistance was strong and the attack was re- 
pelled. It was apparent only to the man 
with vision that survival depended entirely 
on the distance of the cobra from the stake 
rather than on variations in the resistance of 
the reptile to the attack. Thus, the observer 
mused over the conclusions of his blind 
friend. 

This parable pertains to an important 
medical concept. The concept is the idea 


that failure to cure cervical cancer with 
radiant energy is due to resistance of the 
tumor cells to that energy. In considering 
this concept, two premises may be accepted. 
The first is that cervical cancer originates at 
a localized nidus and thereafter moves in a 
peripheral direction from the site of origin. 
The second is that it is not possible to deter- 
mine how far the tumor cells have pro- 
gressed from the site of origin at the time of 
treatment. When radium is applied to the 
uterine cervix the radiant energy is dissi- 
pated as it progresses through the soft 
tissues of the pelvis. This dissipation of 
energy occurs regardless of whether tumor 
cells are present. At some distance from the 
radiation source the energy is inadequate to 
kill all of the tumor cells. It is currently 
popular to assume that recurrence of cervi- 
cal cancer in stage 1 cases treated with full 
doses of radiant energy is due to radioresist- 
ance of the tumor cells, and that cure of 
other stage 1 cases is due to radiosensitivity 
of the tumor cells to that energy. However, 
the cogent observer knows that if all tumor 
cells lie within the cancerocidal range, cure 
is assured. Conversely, if some tumor cells 
have escaped that cancerocidal range, re- 
currence may be expected. Thus, recur- 
rence may be attributed to radioresistance 
of the tumor cells, or to progression of the 
tumor cells beyond the cancerocidal range 
of the radiant energy prior to its application. 
Which interpretation is correct? The origi- 
nal premise is that the distribution of tumor 
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cells cannot be accurately determined at 
the beginning of treatment. Therefore, the 
plausibility of the second interpretation 
cannot be denied. What evidence supports 
the idea that differences in the resistance of 
the tumor cells to the radiant energy serves 
to explain the recurrence of cervical cancer? 
In a recent report Thompson and Brack! de- 
fined radioresistant cervical cancer simply 
as “the presence of pathologically confirmed 
cervical carcinoma one or more months 
following completion of adequate irradia- 
tion.” This definition does not preclude the 
possibility that recurrence may be due to 
the distance of the tumor cells from the 
radiation source at the onset of treatment. 
It appears that the question could be re- 
solved objectively in the laboratory. The ex- 


periment would consist of setting quantita- — 


tively equal tumor cell cultures in separate 
tubes in a lucite block at increasing dis- 


'Tuompson, J. D., and Brack, C. B. Radical surgery for radio- 
resistant cervical cancer. Obst. Gyn., 1957, 9: 676-685. 
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tances from a standard radiation dose. At 
some distance from this source all tumor 
cells would succumb; beyond that distance 
some tumor cells would survive. That de- 
marcation would represent the cancerocidal 
range of that dose of radiant energy. Re- 
peating this experiment would disclose 
whether substantial variation attends the 
ability of different squamous cell cancers to 
survive the same dose of radiant energy. 
Disclosure of this evidence would provide a 
basis for the concept of radioresistance as an 
explanation for recurrent cancer of the 
uterine cervix. Without this evidence the 
concept of radioresistance is akin to the in- 
terpretation of the blind man who failed to 
realize that distance alone could account for 
survival of the cobra. Since the “battle 
arena” cannot be visualized, it is necessary 
that the concept of radioresistance be 
tested objectively. Until that is accom- 
plished, the concept of radioresistance is 
open to challenge. 
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CARCINOMA OF THE COLON AND RECTUM 


BENTLEY P. COLCOCK, M.D., Boston, Massachusetts 


Carcinoma Of the colon and rectum repre- 
sents a challenge to every surgeon. It is ex- 
ceeded in frequency only by carcinoma of the 
stomach and lung in men and by carcinoma 
of the breast and uterus in women. We can 
offer these patients an over-all 50 per cent 
chance of being cured of their disease. If the 
carcinoma has not yet spread to the adjacent 
lymph nodes, the patient has a 60 per cent 
chance of a permanent cure. Many of our 
patients are not aware of this. They may be 
given hope, and we may feel encouraged in 
our effort to excise cancer of the colon and 
rectum whenever it is technically possible 
to do so. 

We know, however, that the treatment of 
this common form of cancer could be im- 
proved. Too often there is a needless delay 
in diagnosis. Over 90 per cent of patients with 
carcinoma of the colon or rectum have one 
or more of three common symptoms: rectal 
bleeding, a change in bowel habit, or per- 
sistent abdominal discomfort. In two-thirds 
of these patients the lesion can be felt with 
the finger or seen with the proctoscope. In 
the remaining third the lesion can be de- 
tected by a relatively accurate type of roent- 
gen examination. Most carcinomas of the 
colon and rectum develop in mucosal polyps. 
Over 50 per cent of these polyps are within 
reach of the proctoscope. Most of the re- 
mainder will be detected by air contrast 
enema studies. In spite of this, 30 per cent of 
resections for carcinoma of the colon or rec- 
tum at the present time are palliative. Liver 
metastasis or other spread of the tumor 
makes a curative resection impossible. 

Until we have a specific treatment for 
cancer the only cure for colon or rectal carci- 
noma is its complete surgical removal. We 
also have the opportunity to prevent this 

From the Department of Surgery, The Lahey Clinic, Boston. 


malignant tumor by the detection and re- 
moval of the premalignant polyp. The best 
chance of improving our end results lies in 
earlier diagnosis. This means proctoscopic 
examination and barium enema study on the 
slightest suspicion of carcinoma. It also 
means making proctoscopy a part of every 
complete physical examination. 

Without relaxing our efforts toward earlier 
diagnosis, we must continue to improve the 
effectiveness of our surgical attack. Failure 
to cure carcinoma of the colon or rectum is 
usually due to one or more of five reasons: 
(1) The carcinoma has invaded the blood 
vessels, and malignant cells have been car- 
ried to the liver, giving rise to metastases. 
(2) The carcinoma has spread through the 
lymphatics of the mesentery to the liver. 
(3) Carcinoma cells have been caught in the 
suture line at the time of resection. There 
they proliferate and give rise to secondary 
spread. (4) Local recurrence develops be- 
cause of incomplete removal of the tumor or 
implantation of tumor cells in the operative 
field during the operation. (5) Metastatic 
spread occurs, not from the removed tumor, 
but from a second carcinoma arising in an 
undetected mucosal polyp. 


BLOOD VESSEL INVASION 


We all have had the experience of operat- 
ing upon a patient with a small carcinoma of 
the rectum or colon only to find liver metas- 
tases already present. Frequently the mesen- 
teric lymph nodes in the resected specimen 
are free of tumor. There is cytologic and 
histologic evidence that carcinomas of the 
colon and rectum invade the adjacent blood 
vessels in over 30 per cent of all patients. 
Manipulation of such a tumor may send 
multiple emboli of malignant cells through 
the portal system to the liver during the 
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course of resection. For this reason the 
mesenteric veins should be ligated, when- 
ever possible, before the tumor is mobilized. 
In an attempt to destroy malignant cells 
which have been carried to the liver in this 
manner, Cole and others have injected nitro- 
gen mustard into the venous system follow- 
ing resection. There are very real hazards to 
this procedure, and its effectiveness has yet 
to be determined. Although nothing can be 
done about the cells that were carried to the 
liver before operation, we need not adopt a 
fatalistic attitude toward this form of cancer. 
Rather, we must continue to operate upon 
these patients as soon as we can make the 
diagnosis. It is obvious that many of these 
malignant cells in the blood stream are de- 
stroyed by the host, otherwise we would cure 
very few patients with carcinoma of the colon 
and rectum. 


LYMPHATIC SPREAD 


The lymphatic system of the mesentery 
- forms the principal route by which carci- 
noma spreads from the bowel to the liver. 
Metastatic carcinoma in the lymph nodes of 
the resected specimen cuts the 5 year sur- 
vival rate directly in half. Blood vessel inva- 
sion, as indicated by our present methods of 
histologic examination, has far less effect on 
the 5 year survival figures. Gilchrist has 
shown that we may fail to cure cancer of the 
colon because we have left behind one lymph 
node containing carcinoma. The node may 
be just a few centimeters beyond the limit of 
the resection. This fact should be in every 
surgeon’s mind when operating for cancer of 
the colon or rectum. The “‘second look” pro- 
cedures being carried out by Wangensteen 
may add little to our 5 year salvage, but 
they should tell us accurately where this 
tumor is most likely to recur following re- 
moval. This cannot be determined from 
autopsy studies. Too few of these patients 
come to autopsy. When they do, the tumor 
is too widespread for autopsy to be of any 
value in determining its origin. Wangen- 
steen’s data may help us all to do a more 


complete operation for a patient with cancer 
of the colon or rectum. 


SUTURE LINE RECURRENCE 


Carcinomas of the colon are constantly 
shedding cells into the lumen of the bowel. 
A viable cancer cell at the point of anasto- 
mosis would find ideal conditions for prolif- 
eration and growth. It may even be im- 
bedded in the bowel wall by the needle or 
suture. Cole has reported an incidence of re- 
currence of carcinoma at the suture line of 
10 per cent and has suggested that ligatures 
be placed around the bowel proximal to the 
point of division before the tumor is manip- 
ulated. This is a logical step but it still leaves 
us with the problem of dealing with a cancer 
cell that is already beyond the ligature and 
lying at the point of division. In patients 
with carcinoma of the rectosigmoid a liga- 
ture is not easily placed below the lesion 
without manipulation of the tumor: it is 
quite impossible for a lesion at or below the 
peritoneal reflection. Unfortunately, this is 
where the problem is most serious. ‘The fac- 
tors of gravity, peristalsis, and a smaller 
margin of normal bowel below the growth 
add to the likelihood of tumor cells being 
present at the line of suture. At Saint Mark’s 
in London they have attempted to answer 
this problem by irrigating the rectum and 
swabbing the cut margins of the bowel with 
a solution of 1 to 500 bichloride of mercury. 
We need a more dependable method of de- 
stroying cancer cells at the point where the 
bowel is divided and anastomosed. Until we 
can control this type of recurrence, resec- 
tion and anastomosis are contraindicated 
for a lesion at or below the peritoneal reflec- 
tion, except under certain circumstances. 

The patient who develops a recurrence at 
the suture line following an anterior resec- 
tion has one chance for survival. If his sur- 
geon is following his course closely with reg- 
ular proctoscopic examinations, such a re- 
currence may be detected before secondary 
spread has occurred. If so, he can still be 
cured by abdominoperineal resection. 
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LOCAL RECURRENCE 


When carcinoma of the colon or rectum 
has invaded the adjacent organs such as the 
uterus, the bladder, or the small bowel, this 
organ or its involved segment should be re- 
moved along with an adequate margin of 
normal tissue. Many patients have been 
cured following these extended surgical re- 
sections. We also know that free tumor cells 
are present on the surface of a carcinoma of 
the colon which has penetrated the serosa. 
In patients who develop a local recurrence, 
the recurrence may not be due to cancer left 
at the time of resection but to tumor cells 
that have been transplanted from the surface 
of the growth to the operative field during 
the operation. Dissection through, rather 
than around metastatic tumor in the mesen- 
tery may give rise to tumor implants. We 
must avoid contamination of the operative 
field by malignant cells as we have avoided 
bacterial contamination in the past. At- 
tempts are being made to prevent this type 
of recurrence by instilling nitrogen mustard 
into the peritoneal cavity at the completion 


of the operation. Its effectiveness and its~ 


hazards have yet to be fully evaluated. 


SECOND PRIMARY CARCINOMA 


Most carcinomas of the colon and rectum 
arise in mucosal polyps. Mucosal polyps are 
multiple in 45 per cent of cases. Four to 5 
per cent of patients who have a carcinoma of 
the colon or rectum already have a second 
carcinoma elsewhere in the large bowel or 
rectum. We can expect to detect a second 
malignant growth by careful palpation of the 
entire colon at the time of operation but we 
cannot often expect to feel a soft benign 
polyp on routine palpation. With an obvious 
carcinoma of the colon er rectum we may 
neglect to get air contrast studies of the re- 
maining colon. If the lesion is in the left 
colon and producing obstruction, it may be 
impossible to do an air contrast examination 
or even to visualize the remaining colon. In 
131 necropsies performed within 3 weeks 
following resection of cancer of the colon or 
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rectum, Mayo and Schlicke found 37.4 per 
cent had polyps in the remaining colon and 
5.3 per cent had a second previously unde- 
tected carcinoma. 

These facts have led Wangensteen to ad- 
vocate subtotal colectomy with anastomosis 
of the cecum or terminal ileum to the rectum 
for any malignant lesion beyond the hepatic 
flexure. At the present time this solution 
seems unduly radical. We must, however, be 
prepared to meet this problem. ‘The rectum 
should always be examined for polyps before 
an operation for a carcinoma of the colon. A 
biopsy of the polyp is taken to rule out car- 
cinoma. If carcinoma is found, resection of 
the rectum is indicated. The type of resection 
will depend upon the level of the malignant 
polyp. It obviously will have a direct bearing 
upon the type of procedure to be used for the 
carcinoma of the colon. If we have not elim- 
inated the presence of mucosal polyps in the 
proximal colon by preoperative air contrast 
study, it must be done following the opera- 
tion. If a polyp is found, the patient will re- 
quire a second operation. It would be better, 
in these patients, to carry out endoscopic 
examination of the colon on the operating 
table. Since most polyps arise in the left 
colon and rectum, one may choose to confine 
the endoscopic examination to this area. 
There is good reason to feel that a patient 
with four or more polyps scattered through- 
out his colon should have a subtotal co- 
lectomy with anastomosis of the terminal 
ileum to the rectosigmoid. 

The mortality for resection of carcinoma 
of the colon or rectum is now about 5 per 
cent; it is not likely that it will be brought 
much lower. The operability rate is nearly 
100 per cent and the resectability rate over 
90 per cent. Apart from improving the op- 
erative procedure, our only hope for a higher 
cure rate lies in earlier diagnosis. Surgeons 
share in the responsibility of making the gen- 
eral public aware of the early signs and 
symptoms of cancer. We must also do all 
that we can to see that these patients receive 
adequate study when they do seek help. 
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THE SURGEON AT WORK 


INADEQUATE BLOOD FLOW through a renal artery 
as a cause of hypertension is being recognized 
with increasing frequency. Successful surgical 
treatment of this condition by arterial grafting 
has been reported (3), and it is probable that 
such treatment and other surgical methods of 
enlarging the lumen of the diseased renal artery 
will become more widely employed. 

The position and course of a renal artery 
homograft probably should approximate those 
of the original vessel. In this report, brief sum- 
maries of 2 cases are presented, and a surgical 
technique is suggested for unilateral or bilateral 
renal arterial grafting in patients with hyper- 
tension resulting from renal artery stenosis in the 
presence of extensive aortic sclerosis. 


SUMMARY OF CASES 


In November 1955, a 15 year old boy with 
hypertension resulting from narrowed renal 
arteries produced by intimal proliferation was 
successfully treated by homografting of both 
renal arteries (3). The technique of that pro- 
cedure consisted in anastomosing a lyophilized 
femoral artery homograft end-to-side to the 
aorta. After ligation and excision of the nar- 
rowed segment of renal artery, the homograft 
was anastomosed end-to-end to the patient’s own 
renal artery close to the hilus of the kidney. 

Some 2 months later we examined a 29 year 
old man with malignant hypertensive syndrome, 
who had a similar condition unilaterally due to 
narrowing of the renal artery secondary to 
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A TECHNIQUE OF ARTERIAL GRAFTING FOR RENAL 
ARTERY STENOSIS CAUSING HYPERTENSION 


ALFRED W. HUMPHRIES, M.D., and EUGENE F. POUTASSE, M.D., Cleveland, Ohio 


arteriosclerosis. A surgical procedure using the 
technique described was attempted. However, 
there was extensive aortic sclerosis, and tech- 
nical difficulty was encountered in the end-to- 
side anastomosis at the aorta. Six days after 
operation, the patient bled internally. On ex- 
ploration the sutures at the proximal end of the 
end-to-side anastomosis were found to have torn 
loose from the aorta. Exhaustive attempts to re- 
pair the aorta itself, even with willingness to 
sacrifice the graft, resulted only in temporary 
hemostasis. The patient died of hemorrhage from 


the damaged aorta several days after the second — 


operation. 


COMMENT 


Because of the failure of the graft in the second 
case described, we evaluated several different 
methods of accomplishing the anastomosis. The 
splenic artery was considered as a possible donor 
source. However, that vessel, like the aorta, is 
prone to early sclerotic changes, and if the right 
kidney is involved, the graft must take a 180 
degree turn and then pass above the vena cava 
to complete the anastomosis. Also, it would be 
impossible to perform bilateral grafting with 
that vessel. The possibility of using the internal 
iliacs as a donor source also was considered. 
Such a graft would also involve a 180 degree 
reversal of curve that could easily result in kink- 
ing, particularly if postoperative scarring hap- 
pened to pull the vessel downward. In addition, 
for bilateral grafting or even for unilateral graft- 
ing when cross collaterals are not particularly 
good, the use of a graft from that source could 
easily cause the postoperative development of 
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claudication of the hip—an undesirable although 
not intolerable complication. 

The method that we believe to be the best of 
those considered involves the use of a portion of a 
donor artery which includes the renal arteries. 
In the 1 case in which this technique has been 
used, the procedure was successfully accom- 
plished with great ease. The duration of renal 
artery occlusion was 15 minutes. 


TECHNIQUE 


The aorta is clamped below the renal arteries 
and a 1 inch section is removed (Fig. 1). The 
section is replaced by a homograft utilizing that 
portion of a donor artery that includes the renal 
arteries. These arteries then are extended by 
means of femoral or iliac grafts to a sufficient 
length to reach the renal hilus. At this point the 
renal artery is clamped, transected, and the 
anastomosis is made A circular end-to-end 
anastomosis can be done in the most sclerotic 
of vessels; the renal artery take-off does not in- 
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Fic. 1. a, Diagrammatic illustration of a unilateral 
renal artery homograft in place. b, Tracing of angio- 
gram. c, Line drawing of pathologic state. 


volve a suture line; it is physiologically of the 
proper size and shape and of the proper angle 
of take-off; and with this technique either uni- 
lateral or bilateral grafts can be placed with 
equal facility. 


SUMMARY 


A surgical technique for unilateral or bilateral 
renal artery grafting is described primarily for use 
in those patients with hypertension resulting from 
renal artery stenosis in the presence of extensive 
aortic sclerosis. This grafting technique has been 
successfully and easily employed in 1 patient. 
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Fic. 1. A, Bladder exposed, urethra ligated. B, Bladder partially divided in 
midline. C, Partially divided bladder, posterior aspect, ureters exposed. D, Bladder 
half. First suture placed. E, Beginning of line of mattress sutures. F, Suture line 
finished; excess bladder excised. G, Polyethylene tube in place; purse-string 
suture placed. H, Cross section through tube. I, Abdominal incision made for 
the tube. J, Tubes brought through skin and sutured to peritoneum. K, Wound 
closed and polyvinyl plastic bags attached to tubes. 


Hemisection of the Bladder for the Collection of Separate 
Urine Sampler.— Robert E. Desautels. 
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HEMISECTION OF THE BLADDER FOR THE COLLECTION 


OF SEPARATE URINE SAMPLES 


ROBERT E. DESAUTELS, M.D., Boston, Massachusetts 


IN THE STUDY OF EXPERIMENTAL RENAL LESIONS, 
it is sometimes desirable to produce changes in 
one kidney and to maintain the other as a nor- 
mal control for the purpose of comparison and 
in order to support life. Under these conditions, 
arrangements must be made for the evaluation 
of the kidneys as separate units both by collec- 
tion of separate urine samples and, if possible, 
by serial renal biopsies. 

A number of techniques for the production of 
such a preparation have been described in the 
literature. The problems of urinary infection, 
skin irritation, narrowing of cutaneous stomas, 
and especially the difficulty of maintaining con- 
tinuous 24 hour collection of urine with other 
procedures made it necessary to search for a new 
way to establish bilateral drainage systems. 

A new technique for the collection of separate 
urine samples by hemisection of the bladder and 
the production of a bladder tube for each ureter 
has been satisfactory in our experience. In addi- 
tion to the division of the bladder, the kidneys 
have been explanted subcutaneously into the 
flanks in some instances, in order to allow fre- 
quent biopsy and to facilitate a closely co-ordi- 
nated pathologic and functional study. This 
method has been used in the evaluation of the 
renal homotransplant by Murray and associates, 
in the study of unilateral renal tubular necrosis 
by Owen and associates, and in several other 
kidney lesions. 


PROCEDURE 


Female dogs are used exclusively (ours have 
ranged from 10 to 14 kgm. in weight). The uri- 
nary bladder is exposed through a midline lower 
abdominal incision. The urethra is isolated and 
divided close to the bladder neck, and the distal 
end is ligated (Fig. 1A). The bladder is then 
completely hemisected (Fig. 1B and C), and the 
trigone carefully divided so as not to damage the 

From the Laboratory for Surgical Research, Harvard Medical 
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ureteral orifices. The distal end of the bladder 
segment is closed off with a purse-string suture 
(Fig. 1D). Each bladder half is then fashioned 
into a tube by means of Halsted mattress sutures 
(Fig. 1E and F). Any appropriate suture mate- 
rial may be used, though we have employed fine 
cotton throughout. Sutures taken in the trigonal 
area must be carefully placed, but with reason- 
able care no damage is done to the orifices 
or ureters. The mucosa is not included in the 
single suture line. The tubes are constructed so 
as to be about 4 centimeters in length. The excess 
bladder is excised. 

Special funnel-shaped polyethylene tubes, 
fashioned by hand, are used as cystostomy out- 
lets. These are easily made after short practice 
and are sterilized with 1:1,000 zephiran chloride 
by soaking for a period of at least 18 hours. 

The cystostomy tubes are sewed into place 
with purse-string sutures (Fig. 1G and H). An 
additional fenestrated flange fits over the end of 
the bladder tube to secure the polyethylene and 
to provide a more watertight closure. The blad- 
der is attached to the tube by means of several 
interrupted sutures. The cystostomy tubes are 
then brought out through stab wounds on either 
side of the midline (Fig. 1I and J) so placed that 
they lie in an easy position without tension or 
angulation. Care should be taken not to injure 
the inferior epigastric vessels. The tubes are 
anchored to the abdominal wall by 1 or 2 inter- 
rupted sutures taken through the peritoneum 
and overlying structures (Fig. 1K). 

For collection of urine samples, polyvinyl bags 
of 900 cubic centimeters’ capacity are attached 
to the cystostomy tubes and placed under the 
dog’s abdomen (Fig. 1K). A loose, cotton jacket 
made of an oblong piece of heavy cloth with 4 
leg holes is used for support and protection of the 
bags. Urine is usually collected over a 24 hour 
period, but shorter periods may be used with 
accurate collection. The bags are changed 1 to 2 
times a week depending upon the character of 
the urine. They are cleansed with a detergent 
and then autoclaved for sterility. 
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Fic. 2. Photomicrograph of kidney tissue 3 months 
after hemisection of bladder and bilateral renal explanta- 
tion. 


In order to correlate the renal function with 
renal histology, the kidneys may be explanted 
subcutaneously into the flanks to facilitate fre- 
quent renal biopsy. 

A small transverse incision is made just below 
the tip of the twelfth rib, and the muscles are 
split in the direction of their fibers in such fash- 
ion that the lines of separation intersect at a 
point just below the tip of the twelfth rib. The 
kidney is delivered into the wound and freed of 
its peritoneal attachments. The organ is then ro- 
tated 90 degrees on its pedicle so that the lower 
pole lies anteriorly and the kidney is in a trans- 
verse position. 


Only the external oblique muscle is closed | 


loosely with a few interrupted cotton sutures in 
order to avoid kinking or obstruction of the 
pedicle. A small pocket is made ‘in the subcuta- 
neous layer, just large enough to accommodate 
the kidney. The platysma muscle is closed with in- 
terrupted sutures and the subcuticular layer, 
with running cotton sutures. With this prepara- 
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tion it has been possible to obtain frequent renal 
biopsies under local anesthesia. 


DISCUSSION 


This method has proved to be a practical one 
with relatively few complications. A few of the 
dogs have chewed out the tubes, but surpris- 
ingly, most of the animals have made no attempt 
to disturb them. In only 1 instance, of more than 
20 of these procedures, has there been evidence 
of damage to a ureter by stricture at the bladder 
level. In this particular dog, the distance be- 
tween the ureteric orifices was extremely nar- 
row. Sepsis is a minor problem. Most of the dogs 
are given 0.5 gram of a sulfonamide preparation 
daily in order to reduce the possibility of infec- 
tion. Pyelonephritis of any significance is rare in 
the absence of obstruction. A mild degree of 
cystitis is common. The problem of obstruction 
is met simply and is almost completely avoided 
by using tubing of adequate caliber and by fit- 
ting the polyvinyl tube of the urine collection 
bag directly over the cystostomy tube without 
the use of an intervening adaptor. If proper hy- 
giene is maintained, the urine remains clear and 
is usually acid, especially during the first few 
weeks. The bags are sterilized by autoclaving 
and should be changed once or twice a week. 

Urine collections have been continued for as 
long as 3 months, and renal biopsies at the end 
of that time have been normal (Fig. 2). 


SUMMARY 


A procedure for the divided collection of u- 
rine in the dog by means of bladder hemisection 
and the formation of bilateral cystostomies is 
described. This technique has proved to be sim- 
ple and is relatively free of complications and 
allows for the long term collection of complete 
urine samples. As a practical method, it has 
been successfully applied to problems invelving 
the study of unilateral kidney lesions. 
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The Book Shelf 


LADIES OF LYNN—EMPHASIS ON ONE 


E. LEE STROHL, M.D., F.A.C.S., Chicago, Illinois 


Tell me, Lydia, of your secrets, 
And the wonders you perform, 
How you take the sick and ailing 
And restore them to the norm. 


REFRAIN: OH-H-H-H, we’ll sing of Lydia Pinkham, 
And her love for the Human Race. 
How she sells her Vegetable Compound, 
And the papers, the papers they publish, 
they publish her FACE! 


Mrs. Jones of Walla Walla, 
Mrs. Smith from Kankakee, 
Mrs. Cohn, Mrs. Murphy 
Sing your praises lustily. 


Refrain. 


(Buy a bottle of your Compound? 
Not for me. A friend once, Lyd, 
Took a spoonful and I'd hate to 
Tell you what the damned stuff did.) 


Refrain. 


Lizzie Smith had tired feelings, 
Terrible pains reduced her weight. 

She began to take the Compound, 

Now she weighs three hundred and eight. 


Refrain. 


Elsie W. had no children, 

There was nothing in her blouse, 

So she took some Vegetable Compound; 
Now they milk her with the cows. 


Refrain. 


There’s a baby in every bottle, 

So the old quotation ran. 

But the Federal Trade Commission 
Still insists you’ll need a man. 


Refrain. 


This poem is undoubtedly familiar to many. 
It was first published in the Amherst Lord Jeff, 
and undergraduates were strangely fascinated 
by these lines in the 1880's. 

At stag dinners, and in the fraternity houses on 
the Dartmouth Campus, the same sentiments 
were expressed, as follows: 

There’s a face that haunts me ever, 
There are eyes mine always meet; 


As I read the morning paper, 
As I walk the crowded street. 


Ah, she knows not how I suffer, 

Hers is now a world-wide fame, 

But ’til death that face shall greet me; 
Lydia Pinkham is her name. 


Lydia Pinkham, about whom the college boys 
wrote poems, sang songs, and in general were 
extremely curious, was born Lydia Estes in 
Lynn, Massachusetts, on February 9, 1819, the 
tenth child of William and Rebecca Estes. The 
Estes family and the Chase family, Lydia’s 
grandparents, were Quakers. As the children 
grew up they found the ways of the Quakers too 
restrictive. They finally broke away on a point of 
conscience, namely abolition. The Estes family 
had been traditionally abolitionist. 

It is interesting that Susan B. Anthony, also 
a Quaker, was born 1 year later than Lydia. She 
lived in Lynn near the Estes family. A third 
member of this group of Lynn women lived in 
the same community, and was born in New 
Hampshire on July 16, 1821. Her name was 
Mary Baker Eddy. It is paradoxical that 3 world 
famous women were neighbors and friends in 
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this small community in Massachusetts. The 
fame which each one acquired was in totally un- 
related fields. 

It is our purpose to focus our attention on the 
world’s first successful businesswoman, Lydia 
Pinkham. She introduced entirely new methods 
of advertising, emancipated women from the 
kitchen, and established the concept that one 
could be healthy, though female. 

In the 1830’s, most girls were satisfied with a 
few months of school each winter, where they 
learned to read, write, and do simple sums. Lydia 
was not content to follow the pattern of the day, 
and, at a public examination given by Mrs. 
Emma Willard at her Select Seminary for Fe- 
males, it was noted that a young lady “passed 
brilliantly in geometry,” namely Lydia Pinkham. 
She graduated from the Lynn Academy with 
honors, thereby gaining one of the most thorough 
educations that could be obtained in New Eng- 
land at that time. Following graduation, she 
taught school becoming one of the most popular 
teachers in the community. She was adored by 
her pupils, male and female. Her influence on 
the students was stimulating, and many of her 
students became leaders in the cultural and 
business world at a later date. 

Because of her literary attainments, beauty, 
and culture, as well as the proximity to Boston, 
visiting speakers were always introduced by 
Lydia when they lectured in Lynn. Some of the 
speakers included James M. Buffrum, William 
Lloyd Garrison, Wendell Phillips, and John 
Greenleaf Whittier, a distant relative of her 
mother’s. 

In 1836, a Lynn branch of the Female Anti- 
slavery Society was formed with Lydia’s mother 
as one of the Board of Managers and Lydia an 
active member. 

The only public forum in Lynn at that time 
was a debating society for men only. Lydia or- 
ganized a society known as the Freeman’s Insti- 
tute for both men and women to discuss subjects 
worthy of remark without the usual rules of 
debating societies. 

Among the members of the Freeman’s Insti- 
tute was Isaac Pinkham, a newcomer to Lynn. 
He was born on Christmas Day, 1815, in Ports- 
mouth, New Hampshire. Prior to his arrival he 
had tried and failed in several trading ventures. 
After wandering to Lynn, he became a shoe 
manufacturer and real estate operator. Isaac 
was a charming man, being short, plump, mild 


770 Surgery, Gynecology ¢> Obstetrics - December 1957 


of manner, and meticulously polite. He always 
spoke mildly to his children and in that day cre- 
ated much favorable comment by his actions. He 
was a man who could see hopeful business possi- 
bilities in every direction, and it was his intent to 
make a fortune. He came close on several occa- 
sions but always failed. He was a widower when 
Lydia met him at the debates. His first wife, 
Mary Shaw of Lynn, had died a year earlier, 
leaving him with an infant daughter. He was one 
who continually bought real estate options and 
became known as Squire Pinkham. As his opera- 
tions expanded, he was forced to borrow money 
heavily at ruinous interest rates. Isaac and Lydia 
were married in September 1843. 

Isaac’s credentials were the best. He came of 
prerevolutionary stock and had much the same 
background as that of Lydia Estes. Richard 
Pinkham, the American ancestor of Isaac, had 
been one of the signers when the people of Dover 
Point, New Hampshire, established their first 
formal government in 1640. As an added dis- 
tinction, the Pinkham family history included a 
witch, a young and comely witch named Mary 
Tyler. In 1692, Mary Tyler was courted by 
Timothy Swan and spurned his attentions. He 
retaliated by having her arrested and taken by 
ox cart to Salem to stand trial on two counts: 
first, that she had wickedly made a covenant 
with the devil, and, second, that she had prac- 
ticed certain detestable acts on Master Timothy, 
causing him to be tortured and afflicted until he 
pined and wasted away. The jury found her 
guilty and sentenced her to death, but happily, 
the witchcraft hysteria was beginning to wane at 
this time. After staying in jail all summer she 
was reprieved and awarded damages in the 
amount of 8 pounds, 14 shillings and was al- 
lowed to return to her home. During the next 3 
centuries, she frequently reappeared as a quict 
and attractive ghost who liked to open trunks in 
the attic and rustle among yellowing sheets. 

Four children were born to Isaac and Lydia: 
Charles in 1844, Daniel in 1849, William in 
1852, and Aroline in 1857. All of these children 
in turn graduated from the Lynn High School 
at the head of their respective classes, winning 
every medal and honor in sight. (Dan was the 
only one to get a silver medal, but the family 
could not afford to buy books for him at that 
time, so he had to borrow other students’ books 
when they were not using them. This was said 
to be the reason he did not get the gold medal). 
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Lydia coached them in oratory, and the boys 
were known in the area as eminent speakers. 

Not only was Mrs. Pinkham an all around 
mother and energetic housewife, but she proved 
herself a good neighbor by being on call con- 
stantly as an unpaid visiting nurse. No other 
nurses were known at this time. The first train- 
ing school was not established until the 1870s, 
at which time, incidentally, the pioneer class in 
Boston shared a single thermometer. Mrs. Pink- 
ham was kept particularly busy in this capacity. 
She was calm in emergencies, practical, extreme- 
ly healthy herself, and much better educated than 
most women. Her advice carried special weight. 
If Mrs. Pinkham, a former school teacher, stated 
it was all right to take baths winter and summer, 
even a nervous family would be inclined to try it. 
An added reason for the neighbors seeking her 
at the time of illness was the useful home reme- 
dies which she carried with her. Some were tried 
and trusted Estes recipes, while others were her 
own which she had come across in medical books. 

The Pinkham family read extensively. Such 
medical reading coincided with the period when 
medical thought was in a controversial state. 
Her later advertising was based upon varied 
medical opinions, old wives’ tales, eclecticism, 
and botany. 

Lydia was appalled by the ignorance of women 
about their own anatomy. Factual sexual infor- 
mation could not be obtained. She wrote a book 
called Yours for Health. It was the only free publi- 
cation of its kind for about 30 years, when the 
Government began issuing bulletins on prenatal 
and postpartum care, and child training. In it 
she described in a completely unsentimental 
way, the phenomena of puberty, conception, 
birth, and the menopause. Her physiology was 
accurate, and she used the correct scientific 
terms for the parts and functions of the body. 
None of her treatises would require alteration 
today, although, some additions might be made. 

Doctors were held in rather low esteem in New 
England towns. The popular distrust was not 
unfounded—the profession was unorganized and 
full of quacks—anyone could call himself a 
doctor. 

Among the medicines that Lydia kept on 
hand was one that was supposed to cure “wo- 
men’s weakness.” The formula had come into 
her hands because a Lynn machinist, named 
Todd, had been unable to pay her husband, 
Isaac, some money that he owed. As part settle- 
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ment, Todd had given Isaac the recipe for the 
medicine, which was credited for $25.00, more 
to straighten the account than for any other 
reason. Mrs. Pinkham had taken the formula, 
added some ingredients of her own, and tried it 
on her family and friends with no thought of 
commercializing it. But slowly the brew began to 
acquire a local reputation. First one female tried 
and praised it, and then another, and then an- 
other. “Women’s weakness” in Lynn began to 
decline. 

Meanwhile, the Pinkham fortunes were going 
from bad to worse. Isaac had drifted from one 
business venture to another. Finally, he had 
taken all the money he could get from the land 
his wife had inherited and sunk it into the am- 
bitious subdivision development (he started 
America’s first shopping center, which failed). 
The panic of 1873 snapped the shoestring on 
which Isaac was operating. All the children 
turned in whatever they made. The family had 
known poverty before; now, when their home 
was sold over their heads, the Pinkhams faced 
actual hunger. 

Daniel, the second son, was quite ambitious 
for a young man of 22, and he opened a grocery 
store in the neighborhood. Because of his interest 
in cracker barrel discussions, and his principle of 
not stocking liquor in the store, he failed within 2 
years. During these 2 years he made more friends 
than money, and he was elected to the town 
council. A year later, Dan was elected to the 
Massachusetts Legislature on the Greenback 
ticket. Prior to the following election, prohibi- 
tion had become an issue, and the Republican 
Party brought forward a mild temperance meas- 
ure which called for more licensing of liquor 
dealers. Dan forgot party lines and voted for the 
bill, which passed, wrecking his chances of re- 
election. In a neck and neck race, he was de- 
feated by a young newcomer to politics, Henry 
Cabot Lodge. 

One Sunday afternoon in the fall of 1873, 3 
strange women drove up from Salem in a han- 
som Carriage to inquire about something called a 
vegetable compound for women’s ills. The 
visitors were not only willing but anxious to pay 
for the potion which they were seeking. After 
much discussion and considerable embarrass- 
ment, a price of $5.00 for 6 bottles was set, mark- 
ing the first sale. The episode deeply impressed 
Daniel Pinkham who immediately raised the 
question: ‘“‘Why not sell it in the stores.” 
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The compound was Mrs. Pinkham’s private 
and particular charity; prior to this time she 
would no more have dreamed of asking money 
for it than of charging a caller for a cup of tea. 
The idea offended her sense of propriety. The 
entire family, however, warmed to the idea of 
the compound project. Lydia was sold upon the 
idea that it would be a family venture, conducted 
from the home. Mrs. Pinkham’s consent was 
given in the last analysis because the family was 
completely out of funds. 

The business venture was announced in the 
form of hand bills which were distributed by the 
boys after working hours. After Lynn and neigh- 
boring towns had been covered, they began 
taking the 10 cent train to Boston where they 
each distributed 2,000 handbills daily. Mrs. 
Pinkham wrote complete copy for the handbills. 
She knew exactly how to catch and hold a wo- 
man’s interest. Prior to this time advertisers had 
given little or no thought to women in their ad- 
vertising projects, considering that the butter 
and egg money—which was all the average 
woman had to spend—was insufficient for the 
effort expended. But now wholesale druggists 
from Hartford, Springfield, New Haven, Provi- 
dence, and Fall River began to stock the com- 
pound. 

In May 1876, Dan set out for New York by 
boat, with 20,000 handbills. It was not long 
before he was ordering them sent to him in the 
hundreds of thousands. Dan possessed a subtle 
trick. He would scribble a word or two on cards 
or handbills, appearing to be recommendations 
for the use of the medicine, dropping them in the 
park on a Saturday night as though they had 
been lost. 

The kitchen of the Pinkham home was shortly 
outgrown, and a 2% story house adjacent to 
their home was rented. It was called the Pinkham 
Laboratory. Public inspection was invited from 
8 a.m. to 4 p.m. excepting Saturday and Sunday. 
The Boston Herald carried a front page advertise- 
ment which included a picture of Mrs. Pinkham. 
This was a new approach to advertising in 
America. By using Mrs. Pinkham’s picture in 
newspapers and handbills, sales doubled the 
first year. In 1882, Company sales reached 
$400,000. Approximately one-half this amount 
was spent annually on advertising. 

A New York newspaper, commenting on the 
frequency of the picture throughout the world, 
stated: ‘“There is a woman whose fame is spread 
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from the Golden Gate to Calais, Maine. Her 
face is familiar to all who have eyes to see—her 
name is Lydia Pinkham.” College boys echoed 
the sentiments of the newspapers as follows: 


Whate’er I do, where e’er I be, 

At home, abroad, on land or sea, 

Both day and night it follows me, 
That face. 


No feet there are to make a din, 

Tis severed just below the chin, 

And yet it wears a peaceful grin, 
That face. 


The features never once have changed, 

The hair is never disarranged, 

That glassy smile is ne’er estranged— 
That face. 


I breathe it tenderly and low, 

Tis not my reverence to show, 

I dare not say it loud, for oh! 
Lydia’s. 

It was not long before the family was spending 
from $200,000 to $300,000 a year to advertise 
the vegetable compound. Nowadays, $200,000 
would amount to a small advertising campaign, 
but in the 1880’s it was a tremendous program, 
making Lydia Pinkham one of the dominant ad- 
vertisers in the country—and by far the largest 
up to that time attempted in the patent medicine 
field. Their promises and claims were unre- 
strained since it was before the days of the Food 
and Drug Administration. Over the years, 
millions of impassioned messages to the women 
of the world promised them the relief and com- 
fort they wanted; they were ready to believe 
anything and anyone who guaranteed them the 
help they needed. And millions of women did 
believe it. Thus, Lydia Pinkham passed into the 
folkways of America, as much a part of the 
American scene as Daniel Boone or Davy Crock- 
ett. 

In 1898, during the war with Spain, most 
national advertisers cancelled their space. 
Charles Pinkham, Lydia’s son and president of 
the company, decided this was a time to plunge. 
He bought in excess of $1,000,000 worth of space 
at bargain rates. The following year sales reached 
a new peak. 

Charles Pinkham was a man of substance in 
his community. He became a director of the 
National City Bank and a generous supporter of 
schools and hospitals. He built a lovely home in 
Lynn—to quote the Lynn Press, an ornament to 
the city. It included 3 acres of landscaped gar- 
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dens with a large telescope in one corner which 
was accessible to everyone in the community. 
These grounds were particularly favored by the 
Boston W.C.T.U. for lawn parties, at which 
nonalcoholic refreshments were plentiful. Mrs. 
Charles Pinkham was an enthusiastic member of 
the Boston W.C.T.U. 

[It was not long until Mrs. Pinkham’s picture 
was better known than that of any other woman 
in America. Country editors, when in need of a 
picture of such a person as Queen Victoria, or an 
outstanding actress such as Lil Langtry, used 
Mrs. Pinkham’s picture, because it was the only 
one available. A Methodist publication and the- 
ater programs were used to advertise the com- 
pound, thereby reaching all classes of people. 
Foreign branches were established. In China it 
was sold as “‘smooth seas pregnancy womb birth- 
giving magical 100 per cent effective water.” 

Making the compound was the least of the 
problems which faced the company. Volumes of 
correspondence which had been solicited by 
Mrs. Pinkham had to be answered. This duty 
was carried out by Mrs. Pinkham and women 
whom she employed. Every advertisement 
cordially urged a note to Mrs. Pinkham in Lynn, 
Massachusetts. “‘She will advise you.”? She em- 
ployed women typists, hitherto unknown in the 
business world, to answer letters from her dicta- 
tion. The handbills carried the note that all 
letters were seen only by women—no man’s eyes 
ever saw them—no man’s hands even touched 
them. College boys, using female pseudonyms, 
wrote Mrs. Pinkham for advice on timidity, 
frigidity, and other intimate matters. Always, a 
reply was forthcoming signed by Mrs. Pinkham. 
The boys reciprocated in kind by creating songs, 
writing poems, and advertising Lydia and her 
product. 

After a long business trip in 1891, Dan, the 
second son, returned from Texas. He died in 
October of that year of tuberculosis. Shortly 
after his death, Lydia and Isaac organized a 
partnership with their 3 children, Charles, Will, 
and Aroline, called the Lydia E. Pinkham Sons 
& Co. Two months later Will, the third son, 
died of tuberculosis in California. 

The daughter, Aroline, married Will Gove in 
January 1882, a young man out of Harvard 
Law School. Will Gove handled many law suits 
in Massachusetts. The best known, perhaps, was 
the suit brought by one George W. Barry, in 
1877, against Mrs. Mary Baker Eddy, or Mrs. 


THE SURGEON’S LIBRARY - The Book Shelf 773 


Glover as she was then known, during the years 
when she lived in Lynn, at No. 8 Broad Street, 
an address renowned as the first headquarters 
of Christian Science. George Barry had been 
attracted by the teachings of Mrs. Eddy and had 
helped finance the first edition of Science and 
Health. For more than 5 years he lived in the 
Glover establishment and made himself useful in 
many ways. But doubts had gradually under- 
mined his faith in Christian Science, and upon 
reflection, he had sued Mrs. Eddy for payment 
on account of such services as “copying the book 
entitled Science and Health, aiding in arrange- 
ment of capital letters, and some of the gram- 
matical construction . . . aiding in selection of 
carpets and furniture, carrying in coal and work- 
ing in the garden.” Also, Barry deposed, he had 
on sundry occasions paid for his mentor’s “rent, 
car-fare, printing, stationery, and boots.” (This 
last item was particularly wounding to Mrs. 
Eddy, as she had been under the impression that 
the boots were a present.) For all this, after 2 
years of litigation, Mr. Gove had won his client 
compensation in the amount of $305.40, which, 
considering the esoteric nature of the testimony, 
was regarded as no trifling achievement. 

In September 1882, it was decided to termin- 
ate the Pinkham partnership and establish a 
corporation. The corporate papers were issued 
in the name of the Lydia E. Pinkham Medicine 
Company by the State of Maine, which had 
particularly favorable tax laws for such an enter- 
prise. Charles was made President and General 
Manager, Aroline Treasurer, and Mr. Gove, 
her husband, Secretary. These 3 constituted the 
entire Board of Directors. 

Labels on the packages have undergone a 
metamorphosis. The oldest label stated that the 
compound was a sure cure for falling of the 
womb and all female weaknesses, and for all 
weaknesses of the generative organs of either 
sex, and other conditions. Samuel Hopkins 
Adams, in his book titled The Great American 
Fraud, published in 1906, pointed out that the 
Pinkham preparation was a bracer-type of 
patent medicine. 

Prior to Adams’ exposures in his book, 
Edward Bok, editor of the Ladies Home Journal, 
had refused to accept patent medicine adver- 
tisements. He drew up a long list of patent medi- 
cines freely purchasable in any state, as doped or 
otherwise dangerous. Bok’s stand was taken as a 
public service. Sales of the Pinkham compound 
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were reduced greatly the following year. The 
publicity obtained from Bok’s refusal served to 
stimulate sales to even higher levels shortly 
thereafter. 

Adams also dwelt at some length on the point 
that although Lydia Pinkham died in 1883, for 
years after her death “write to Mrs. Pinkham” 
appeared in all the advertising. This was tech- 
nically true, since Mrs. Charles Pinkham, her 
daughter-in-law, was living and handling the 
correspondence through a corps of female clerks 
and typists. 

Following publication of Mr. Adams’ book, 
the company immediately changed the label 
wherein it was stated that it contained 18 per 
cent alcohol. The words “sure cure for’? were 
deleted and reference to the male sex was 
omitted. 

In 1912, chemists of the British Medical Asso- 
ciation analyzed Lydia E. Pinkham’s Vegetable 
Compound. The analysis showed that the Pink- 
ham preparation contained more than 19 per 
cent of alcohol by volume and less than 1 per 
cent of solid substance, the latter evidently 
made up of vegetable extractives. As it ap- 
peared from this information that the potion 
apparently did not contain enough drugs to per- 
mit it to be sold as a medicine, nor to exempt it 
from the internal revenue liquor tax, the atten- 
tion of the Commissioner of Internal Revenue 
was Called, in 1913, to the analysis. 

In September 1915, the United States Attor- 
ney for the District of Massachusetts, acting on 
a report by the Secretary of Agriculture, filed 
what is known as information against Lydia E. 
Pinkham Medicine Company. The government 
officials charged in substance that the claims 
made on or in the trade package of Lydia E. 
Pinkham’s Vegetable Compound were false and 
fraudulent. It claimed to be effective “as a 
remedy for prolapsus uteri or falling of the 
womb, leucorrhea, and inflammation and ulcer- 
ation of the womb, for curing the diseases of 
women and for all female ailments and affec- 
tions, diseases of the bladder and organic affec- 
tions of the kidneys, and effective as a cure for 
dysmenorrhea, menorrhagia, displacement of 
the uterus forward, uterine tumors and diseases 
of the ovaries, and as a preventive of miscar- 
riage or abortion.” 

The company made no attempt to justify the 
fraudulent claims, but neither did it plead 
guilty. Instead, in October 1916, it entered a 
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plea of nolo contendere, a legal method of refusing 
to contest a charge. The court found the com- 
pany guilty, and imposed on this wealthy cor- 
poration a fine of $50. The government report 
on this case was not published until January 
1918, nearly 5 years after the seizure of the ship- 
ment. “‘The mills of the gods grind slowly . . .” 

The present label which has been in effect 
since 1939 reads as follows: 

Lydia E. Pinkham’s Vegetable Compound with 
Vitamin B, contains 15 per cent alcohol—this is added 
solely as a solvent and preservative. Active ingredi- 
ents—crystalline vitamin B, Gentian, Black Sohosh, 
True and False Unicorn, Life, and Pleurisy Roots, 
Dandelion, Chamomile. Recommended as a vege- 
table tonic in conditions for which this preparation is 
adapted. One tablespoonful every four hours through- 
out the day. Shake the bottle before using. 


On January 15, 1941, the Federal Trade 
Commission ordered Lydia E. Pinkham Medi- 
cine Company, Lynn, Massachusetts, engaged 
in selling medicinal preparations designated 
“Lydia E. Pinkham Vegetable Compound,” to 
cease and desist from representing, directly or 
by implication: 


(1) That the product is of benefit to, or an effective 
remedy for female functional disorders, menstrual 
aberrations or menopause, in excess of relief of symp- 
toms associated with and caused by menstrual aberra- 
tions and symptoms associated with and caused by 
menopause, and as a uterine sedative; 

(2) That the product is of benefit for any symptoms, 
ailments or conditions that are due to organic disease; 

(3) That the product will overcome melancholia, 
act as an aphrodisiac or enhance the attractiveness of 
the user. 

The Lydia E. Pinkham Medicine Company further 
agrees that whenever reference is made of the brand 
name of the tablets in advertising, it will state, in di- 
rect connection therewith, in appropriate terms, that 
the product contains added iron. 

The company further agrees not to publish or cause 
to be published any testimonial containing any repre- 
sentation contrary to the foregoing agreement. 


Following the Federal Trade Commission 
directive, extensive research was started by the 
company. The research centered around the 
chemical composition of the compound, with 
electrifying results. Estrogenic materials werc 
isolated. Having established that the compound 
did contain estrogenic material, and in appre- 
ciable quantities, the chemists set to work with 
renewed impetus and established that 2 ingre- 
dients were mainly responsible. These ingredi- 
ents were unicorn and pleurisy root which had 
passed completely out of fashion and had been 


| 
f 
q dr 
foi 
eV 
ta 
\ 
th 
tk 
4 te 
ti 
7 
| 
| 
| 
= 
4 
| 


dropped from the United States Pharmacopeia 
for over 40 years. All that Lydia Pinkham had 
ever noted about her compound was that cer- 
tain herbs were nature’s special gift to women. 
All this was 50 years before estrogen therapy had 
been thought of or known. 

Alcohol still seems to be one of the most po- 
tent ingredients in Lydia E. Pinkham’s Vege- 
table Compound. From the nearly 20 per cent 
that was found by the British chemists in 1912 
and the 18 per cent that was declared on the 
label after the Food and Drugs Act was passed, 
the alcohol content was reduced a few years 
later to 15 per cent, the amount that it now con- 
tains. The dosage, according to the label, is 1 
tablespoonful (14 ounce) every 2 to 4 hours dur- 
ing the day. Assuming that the tired housewife 
takes her first dose of Lydia Pinkham’s when she 
rises, and continues, according to the directions, 
until she goes to bed, she will get approximately 
4 or 5 ounces of liquid containing 13.5 per cent of 
alcohol by volume. It is not hard to believe that 
in women unused to alcohol, this amount might 
so change their outlook on life as to explain the 
continued popularity of this remedy. 

The Pinkham descendants are carrying on a 
flourishing business at this time. The manage- 
ment group is active in the affairs of the Na- 
tional Wholesale Druggists Association. Songs 
about Lydia Pinkham are still sung on college 
campuses, and the compound is still sold in 
every American drug store. The original Lydia 
E. Pinkham formula has changed little since its 
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origin. Vitamin B, has been added and the 
alcoholic content reduced from 20 to approxi- 
mately 15 per cent. Two or three bottles taken 
at once will make any woman forget her com- 
plaints, as well as her Christian principles, and 
her W. C. T. U. pledge. 
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Reviews of New Books 


VotumeE VIII of Clinical Orthopaedics’ is arranged in 
three sections entitled: (1) “Chronic Hereditary Dis- 
eases and Developmental Anomalies,” (2) “General 
Orthopaedics,” and (3) “‘Motorist Injuries and Motor- 
ist Safety.” There is a preliminary biographic sketch 
of Louis Bauer, Orthopaedist Extraordinary,” by 
Charles W. Goff. 

The section on hereditary and developmental dis- 
eases contains 13 articles, 2 of which deal primarily 
with the environmental causes of abnormal embryonic 
development. The role of various poisons, vitamins, 
hormones, and infections in the production of con- 
genital abnormalities is reviewed. Three papers con- 
cern anomalies of the lumbar part of the spinal col- 
umn and spinal cord. Of particular interest in this 
group is T. D. Stewart’s “Examination of the Possi- 
bility That Certain Skeletal Characters Predispose to 
Defects in the Lumbar Neural Arches.”’ Genetic con- 
siderations are emphasized in several interesting 
papers on chronic forms of arthritis, Milroy’s disease, 
osteogenesis imperfecta, and anomalies of the hip, 
hands, and feet. An essay on ‘‘Estimation of Mutation 
Rates in Man” by J. N. Spuhler, a geneticist, is a 
highly technical treatise which the average ortho- 
pedist will not comprehend. 

The second section contains 12 articles of general 
orthopedic interest on such subjects as the problems 
of arthrodesis of the neurogenic knee, dorsolumbar 
tuberculous abscesses, and the use of artificial limbs 
for children. Of particular interest in this section are 
2 articles; the first is a thorough clinical and patho- 
logic description of hemophilic arthropathy by 
DePalma, and the second is J. E. M. Thompson’s 
evaluation of the Jan Zahradnicek surgical approach 
to the problem of congenital dislocation of the hip. 
Professor Zahradnicek’s experience with the operative 
treatment of congenital dislocation of the hip is so 
‘well known in Europe that it deserves wider dissem- 
ination in English literature.” 

The section on “Motorist Injuries and Motorist 
Safety,” edited by Jacob Kulowski, holds interest for 
physicians and for laymen. The history and develop- 
ment of research on auto-crash injuries and crash- 
impact engineering is presented. This section may 
well be the most important in the volume. It deserves 
consideration by all motorists who are more con- 
cerned with automobile safety than with horsepower 
or the two tone trim. —C. Roger Sullivan. 


THE SECOND EDITION of The Head and Neck in Roentgen 
Diagnosis? has been anticipated for a long time by 
radiologists, neurosurgeons, neurologists, and others 


OrtuHopaenics. By Anthony F. DePalma. With the 
assistance of the Associate Editors, the Board of Advisor 
Editors, and the Board of Corresponding Editors. Volume VIII. 
337 pages, illustrated. $7.50. Philadelphia and Montreal: J. B. 
Lippincott Co., 1956. 

2Tue Heap anp In RoEntTGEN Diacnosis. By Eugene P. 
Pendergrass, M.D., J. Parsons Schaeffer, M.D., Ph.D., and. 
Philip J. Hodes, M.D. Vols. I and II, 2nd ed. 1,759 pp. $37.50. 
Springfield, Ill.: Charles C Thomas, 1956. 


interested in this field. The original edition, published 
in 1940, became the standard neuroroentgenologic 
reference. The present edition consists of 2 large vol- 
umes totaling 1,759 pages, representing an expansion 
and, to some extent, a revision of the previous volume. 
The basic technical and anatomic discussions as ap- 
plied to roentgenography of the head and neck have 
been retained to a considerable extent in the same 
form. 

The first volume includes the general roentgenology 
of the calvaria, paranasal sinuses and mastoids, facial 
skeleton, and related external soft tissues. The second 
volume is concerned with diseases involving the intra- 
cranial contents and the soft tissues of the neck and 
the cervical portion of the spinal column. 

Most of the important usual and unusual conditions 
affecting the skull and cervical part of the spinal 
column are covered, and a large amount of illustra- 
tive information is provided. A considerable number 
of the previous illustrations have been retained, with 
the addition of many new ones. 

Descriptive anatomy concerning the normal adult 
head and neck is oriented to the practical application 
of neuroradiology. Brief reference is made to the for- 
mation of the skull and its development during child- 
hood. The important features of the normal roent- 
genogram are clearly delineated and details are well 
emphasized. The limits of interpretation of roentgeno- 
grams are well implied. This edition, as the previous 
one, includes a relatively detailed discussion concern- 
ing fractures of the head, emphasizing the importance 
of satisfactory roentgenography. Fractures of the vault 
and the face are considered separately. 

This section is followed by a general discussion of 
bony diseases. The inflammatory processes are first 
illustrated, followed by conditions, such as, metabolic 
disorders, dysplasias, dystrophies, and other processes 
which are not so well understood but that are asso- 
ciated with interesting roentgenograms. 

Pathologic conditions affecting the scalp as well as 
the skull are discussed, and suitable illustrative ma- 
terial is included. A large section is devoted to the 
roentgenologic manifestations of diseases affecting the 
teeth and jaws; congenital malformations and inflam- 
matory, systemic, and neoplastic diseases are included. 

The first volume contains a large and inclusive 
section on diseases affecting the nose, lacrimal pas- 
sages, and paranasal sinuses; this section is of con- 
siderable importance to the otorhinolaryngologist as 
well as to the roentgenologist. This field has changed 
considerably since the widespread use of antibiotics 
and other newer therapeutic measures; so it is partic- 
ularly important to have a satisfactory chapter re- 
lating to this field. 

The last section of the first volume comprises the 
roentgenologic manifestations of diseases and other 
conditions involving the eye and orbit. As in the 
previous edition, this includes an extensive discussion 
of the anatomic features of these structures as well 
as a description of the various methods concerned 
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with the identification and localization of foreign 
bodies in the globe. 

The major portion of the second volume is con- 
cerned with the diagnosis of intracranial tumors and 
other intracranial lesions. The first part is devoted 
to the anatomy of the brain and its relation to the 
calvaria, together with a general discussion of the 
cranial nerves. Intracranial masses are considered 
under 3 general categories, namely hypophyseal 
tumors, extrahypophyseal tumors, and metahypophys- 
eal tumors. This is probably the least satisfactory 
section of the 2 volumes because it shows lack of 
integration with newer material included elsewhere 
in this work. Thus, it is surprising to read the state- 
ment (page 1,000) in connection with aneurysms of the 
circle of Willis that ‘““Encephalography may in the fu- 
ture throw some light on these conditions as may also 
cerebral angiography.” It is also somewhat surprising 
to read (page 1,025), “Love et al. have recently 
described five cases of symmetrical cerebral calcifi- 
cation”! This report was published nearly 20 years 
ago. The illustrations in this section are adequate, on 
the whole, although I have some doubt as to whether 
Figure 1,036 actually shows what it is intended to 
illustrate. It also appears somewhat surprising that 
changes have not been made in the section dealing 
with tumors of the optic nerves and chiasm, particu- 
larly since the only reference included was cited pre- 
viously, it being that of Martin and Cushing, pub- 
lished in 1923. 

The section on pneumography is considerably ex- 
panded over that in the previous edition, and it con- 
tains new illustrative material. It is possibly unfortu- 
nate that the present edition does not contain line 
drawings similar to those taken from the Practice of 
Surgery of W. E. Dandy, edited by Dean Lewis, as did 
the previous edition. Organization appears to be a 
problem in this section as well. For example, it is 
difficult to understand why the discussion of pinea- 
loma on page 1,181 is separated from the original 
discussion of the diagnosis of pineal tumors on pages 
1,170 and 1,171. 

In general, the description of the operative tech- 
nique of pneumoencephalography has not been 
changed, although passing reference is made to the 
publications of Lindgren and of Robertson on the 
use of small quantities of air in this examination. It 
is rather unfortunate that examples of the value of 
these techniques were not included. The discussion 
of roentgenologic anatomy of the pneumoencephalo- 
gram is rather extensive, being stated in much the 
same form as in the previous edition. A long section 
on porencephalia is for the most part a copy of a 
paper contributed to by the senior author in 1946. 
While this is an interesting subject, it is possible that 
a condensation of this paper would have been more 
appropriate in a work already of considerable length. 
This judgment also applies to a long section on opto- 
chiasmatic arachnoiditis, which is essentially a copy 
of a paper similarly published in 1946. 

The section on cerebral angiography has been 
completely rewritten and is probably the most out- 
standing chapter in the entire work. The authors 
have provided excellent background material regard- 
ing the techniques employed and contrast media used, 


and have considered the indications and contraindi- 
cations for this examination. The normal anatomic 
concepts are well illustrated and described and should 
prove of considerable value to anyone interested in 
this field. The authors have drawn liberally from their 
own previously published papers but their material 
has been well integrated with other information in 
the development of this chapter. Although it is general- 
ly difficult to reproduce cerebral angiograms, the 
illustrations in this section are distinct and clear. A 
technique of combining retouched and unretouched 
photographs is especially helpful. The uses and limita- 
tions of this procedure are emphasized and the litera- 
ture in general has been well covered. 

The remaining 4 chapters concern roentgenology of 
the neck and the cervical portion of the spinal column. 
The material is presented in much the same manner 
as it was in the first edition, but it has been expanded 
to some extent to include some of the newer observa- 
tions published during the intervening years. A great 
variety of related and unrelated lesions are described. 
A section on basilar impression and platybasia is in- 
cluded here, as in the first volume. In neither of these 
sections do the authors allude to a possible difference 
in connotation between these terms. Although some 
authors may consider that these should be synony- 
mous, good reasons may exist to separate lesions as- 
sociated with an abnormally wide sphenoid angle 
from those which involve chiefly the relation of the 
cervical part of the spinal column to the occiput. 

These two volumes include a tremendous wealth 
of material that is of great importance to anyone in- 
terested in neuroradiology. It is the classic definitive 
work on the subject in English and, therefore, is an 
essential part of a well-equipped neurosurgical and 
neuroradiologic library. However, one is somewhat 
disappointed after waiting so long for the second 
edition to find that its make-up in a large measure 
is an expansion of the previous text by the inter- 
position of new paragraphs between old and fre- 
quently unrevised sections. The work has not exactly 
been rewritten but has been enlarged to the extent 
that some of the more recent contributions to the 
literature are included. In the process of expanding 
such an encyclopedia to include newer concepts, it is 
difficult to get rid of all inconsistencies; thus, the 
second paragraph on page 295 states that no case of 
melorheostosis of the skill ever has been reported, 
although such a previously reported case is referred 
to in some detail on the same page. In general, how- 
ever, this book does make up in total information 
what it may lack in discriminating editing. 

—Colin B. Holman. 


THE FUNDAMENTAL PRINCIPLES of anesthesia, as well 
as explanations of recording and charting, and the 
signs and stages of general anesthesia are presented 
in the volume entitled Manual of Anesthesiology for 
Residents and Medical Students. Premedication, the ad- 
ministration of drugs and the doses to be used, and 
the neural and chemical control of respiration are 


3MANUAL OF ANESTHESIOLOGY FOR RESIDENTS AND MEDICAL 
Strupents. By Herman Schwartz, M.D., S. H. Ngai, M.D., and 
E. M. Papper, M.D. 170 pages, 13 illustrations. $4.25. Spring- 
field, I1].: Charles C Thomas, 1957. 
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discussed. A chapter on pulmonary function is excel- 
lent. The chapters on the transport of respiratory 
gases, on the heart and coronary circulation, and on 
peripheral circulation are short, easily and quickly 
read, and emphasize the points which it is important 
for the beginner to know. There are chapters on the 
autonomic nervous system, the anatomy of the upper 
part of the respiratory tract, the physics of anesthetic 
gases and vapors, and intravenous anesthesia, in 
which the author has included rectal anesthesia. 
Muscle relaxant drugs and the antagonists to such 
drugs are considered. The chapter on the compli- 
cations of general anesthesia is very well done, and 
should be especially helpful. 

This text is not comprehensive and was not meant 
to be such, for it was written for the beginner. The 
main points which the beginner ought to master are 
mentioned, so that if he wishes additional material, 
he can get it from longer works. Some special princi- 
ples of pediatric anesthesia are presented. Local 
anesthesia and spinal, caudal, and epidural anes- 
thesia, as well as anesthesia for obstetrics and resusci- 
tation are given some consideration. Surgical emer- 
gencies which concern the anesthesiologist are set 
forth, and there are appropriate observations about 
the hazards of fire and explosion. Tables of normal 
values are given. 

The book is indexed, printed on good paper, and 
can be read easily. It should be readily available to 
those who administer anesthetic agents, particularly 
if they are engaged in teaching anesthesiology. The 
book will be of real aid to persons about to take the 
examinations of the American Board of Anesthesi- 
ology. — John S. Lundy. 


THE BOOK entitled Practical Office Gynecology’ is in re- 
ality a summary of gynecology, with particular em- 
phasis upon the diagnosis and interpretation of symp- 
toms and findings encountered in office practice. The 
book will find its greatest usefulness for students, in- 
terns, and practitioners whose major emphasis is not 
gynecology. 

The preliminary sections of the book consider in 
detail the general and special examinations which are 
a part of gynecologic diagnosis. The remaining sec- 
tions consider the evaluation of the various complaints 
which are common in gynecologic patients, the inter- 
pretation of the common findings on vaginal examina- 
tion, with recommendations as to management. The 
various disease entities are briefly summarized, and 
specific notation is made when hospital management 
is indicated. Sections are included on premarital con- 
sultation, the indications for gynecologic surgery, and 
the evaluation of backache. 


Although the consideration of many gynecologic. 


disorders is necessarily incomplete and occasionally 
somewhat loosely written, nevertheless, the style is 
very readable and fulfills the stated purpose of pro- 
viding a practical guide to the subject of office gyne- 
cology. The format is attractive and legible. The 
illustrations are well chosen and very clearly repro- 
duced. Although most of the material is available in 

4PracticaL Orrice Gyneco.ocy. By Albert Decker, M.D., 


D.O.G., F.A.C.S., and Wayne H. Decker, M.D. Philadelphia: 
F. A. Davis Co., 1956. 
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the larger texts on gynecology, nevertheless, its field of 
emphasis is such that it is considered to be a valuable 
addition to the gynecologic literature. 

—D. N. Danforth. 


THE BOOK entitled Anaesthetic Accidents® was printed in 
England for the American publishers. The author re- 
views the complications that lead to mortality or mor- 
bidity, and in the first chapter deals with circulation 
during anesthesia and especially the effect of the anes- 
thetic agent or of the technique of anesthesia on the 
heart. Each chapter is followed by dozens of references, 
which in themselves constitute a valuable part of the 
book. The second chapter concerns cardiac failure 
during general anesthesia, and is followed by a chapter 
on general anesthesia and respiratory function, with 
the emphasis on anoxia and asphyxia. The fourth 
chapter is concerned with pulmonary complications, 
and particularly laryngeal spasm and bronchospasm 
during anesthesia. In the fifth chapter the author 
writes on the intravenously administered barbiturates. 

The mortality rates presented by Keating indicate 
that they must be derived from the very earliest ex- 
perience with these drugs, for the rates are unusually 
high. It would have been impossible, for instance, for 
any agent such as pentothal sodium to be introduced 
and then to be employed the world over if the mortality 
rates associated with it by Keating had persisted for 
any length of time. 

The sixth chapter deals with the neurologic com- 
plications of general anesthesia; they consist of the 
injuries, long recognized, to the nerve trunks. In chap- 
ter 7, the author considers the complications of local 
anesthesia. This chapter is short. It is followed by a 
long chapter on the complications associated with 
spinal anesthesia. Endotracheal anesthesia is con- 
sidered, as are the side actions of relaxant agents, con- 
taminated anesthetic apparatus, the hazards of fire 
and explosion and medicolegal considerations. 

The book is indexed. The subject of anesthetic acci- 
dents is one which requires some courage on the part 
of the man who proposes to write on it, but as the 
author says in the preface, “It is often impossible to 
say that a particular procedure or drug is unsafe until 
a very large number of incidents of its use have been 
collected and examined. The effects of anesthetics on 
the functional reserves of the human heart are un- 
known and the hemodynamic effects of these drugs 
are still being studied. The results cannot be said to 
be conclusive, but it is a mistake to ignore them.” 

It is true of this book, as well as of many others, 
that by the time it is published many advances will 
have been made in the field under consideration. This 
inevitably means that such a work deals essentially 
with the past, rather than with the present. Actually, 
the rapidity with which so many effective antagonists 
have been developed for drugs used by the anesthe- 
siologist means that much of the danger associated 
with some of the older or standard agents has been 
eliminated. Yet this book, as a compendium of the 
various accidents which have attended anesthesia prior 


SANAESTHETIC ACCIDENTS; THE COMPLICATIONS OF GENERAL 
AND REGIONAL ANAESTHESIA. By V. Keating, M.B., B.Ch., L.A., 
F.F.A., R.C.S. 261 pages, 13 illustrations, $5.00. Chicago: The 

Year Book Publishers, Inc., 1956. 
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to the current scene, is useful and of considerable 
interest. —John S. Lundy. 


THE FOURTH EDITION of Modern Operative Surgery® is 
published in 2 volumes. Volume I was printed in 1956 
and has been previously reviewed. Volume II is now 
available. This work on operative surgery was being 
prepared by the late G. Grey Turner at the time of 
his death. It was completed under the editorship of 
Lambert Charles Rogers. The foreword to the book 
is by Sir Gordon Gordon-Taylor and the book is dedi- 
cated to its deceased senior editor, G. Grey Turner. 

Volume II has been written by 24 authors and con- 
tains more than 1,200 pages of illustrations and text. 
The subject matter includes surgery of hernia, colon, 
head and neck, sympathetic nervous system, pelvis, 
and kidney. A separate chapter on radiation therapy 
is included, and throughout the remaining portions of 
the text the use of this form of treatment is stressed as 
an adjunct to surgical measures and, in certain in- 
stances, in preference to them. 

The text represents, for the most part, the surgical 
thinking and practice in Britain. In most respects this 
thinking coincides with that in America today, but in 
some ways it does not. For instance, a suprahyoid dis- 
section of the neck is advocated for lesions of the lip, 
with the deep portion of a neck dissection to be done 
later, if indicated. It is generally agreed here that if 
any dissection is indicated in the neck, the radical type 
should be performed at the first operation. 

No reference is made to the use of radioactive iodine 
in the treatment of Graves’ disease. Radiation therapy 
is recommended for laryngeal lesions, in most cases, 
and it is stated that few surgeons advocate excision of 
the larynx. 

In the chapter on hernia it is said that the injection 
method of treatment is extensively used in America, a 
statement which may have been true 20 to 30 years 
ago but is not today. No reference is made to the use 
of Cooper’s ligament in the repair of inguinal hernia. 

It is well for a surgeon to be versed in the practice 
of his contemporaries, for by knowing what are con- 
troversial points and what is the thinking of others he 
can improve himself. For this reason, Modern Operative 
Surgery can be recommended as a supplementary text 
on surgery for the surgeon and student. 

—Oliver H. Beahrs. 


THE BOOK entitled Traité de technique chirurgicale’ is the 
eighth and last volume of the series. This second 
edition of 1956 has 870 pages and 899 illustrations. 
The work is divided into 6 chapters: Surgery of: (1) 
kidney, (2) ureter, (3) bladder, (4) prostate and 
bladder neck, (5) urethra, and (6) genitalia. 


SMopern OperaTive SurGEeRY. Edited by the late G. Grey 
Turner, LL.D., D.Ch., M.S., F.R.C.S., F.R.C.S.E., F.R.A.C.S., 
F.A.C.S., and Lambert Charles Rogers, V.R.D., M.Sc., M.D., 
F.R.GS., F.R.C.S.E., F.R.A.C.S., F.A.C.S. With a foreword 
by Sir Gordon Gordon-Taylor. 4th ed. Vol. II. 1383 pages, 
ae $17.50. New York: Paul B. Hoeber Inc., 

TTRaITE DE TECHNIQUE CHIRURGICALE. By B. Fey, P. Mocquot, 
S. Oberlin, i. Quénu, P. Truffert, M. David, M. Iselin, R. 
Dossot, R. Dubau, Ch. Dubost, 2: Galey, Y. cy 
Loygue, J. Mathey, R. Palmer, J. Perrotin, J.-C. Ru 
Thomeret, and J. Varangot. 2nd ed., Vol. VIII. 870 pages, 


899 illustrations. Paris: Masson et Cie, 1956. 


Urologic surgery has followed the same evolution 
as have other surgical specialties. 

Surgery of the kidney is becoming more and more 
conservative. According to the authors, subtotal ne- 
phrectomy is a common procedure today. The urolo- 
gist is becoming increasingly familiar with plastic sur- 
gery of the renal pelvis and the pyeloureteral junction, 
partial resection of the ureter with end-to-end anasto- 
mosis, and intestinal ureterostomy. 

The indications for total or subtotal cystectomy are 
more common now than formerly. Operations, such 
as ileocystostomy, to increase the capacity of a con- 
tracted urinary bladder, are done with success. 

The actual techniques for surgery of the prostate 
gland have simplified the postoperative course. 

New procedures on the urethra are described. 

The edition is more complete than the first one. 
The numerous illustrations help the reader to under- 
stand the descriptions of the techniques. 

— Martin Laberge. 


VouumeE II of the series entitled Surgery in World War 
II8 is published with the title General Surgery, but is set 
aside from other volumes of the history of the Medical 
Department of the United States Army in the late 
great war by a number of special considerations. This 
is the story of 3,154 major abdominal injuries resulting 
from the violence of war and all but approximately 
100 were combat incurred. This volume records the 
specific experience of the 2nd Auxiliary Surgical Group 
in North Africa, Italy, and Southern France, but it 
will be read with fascination, benefit, and pride, that 
American medicine could, and did, provide such mag- 
nificent care for the critically wounded under combat 
conditions. 

The management of this group of 3,154 abdominal 
injuries was unusual in that under combat conditions 
a workable system of analysis of the cases was set up 
by the 2nd Auxiliary Surgical Group, quite apart from 
the Army field forms. A duplicate set of brief but con- 
cise records was maintained and periodically filed with 
the Group Headquarters. Subsequently, these records 
were analyzed at the end of the war, making available 
a study rarely possible in military surgery. 

The fundamental premise which is most ably pre- 
sented is that in World War II all major abdominal 
injuries were explored as soon as a desired stage of 
resuscitation could be achieved, and these resuscitative 
procedures were maintained during the operation and 
the postoperative period in advanced areas. 

Surgery was almost never withheld on the grounds 
of the severity of the wound, and sometimes less than 
1 per cent of the casualties with abdominal injuries 
who came under the care of surgeons were regarded 
as too severely wounded to withstand operation. 

The sections on appraisal of wounds and the organ- 
ization and management of the shock wards are ex- 
tremely well done. The value of massive quantities of 
whole blood in the resuscitation of major casualties is 


8SuRGERY IN War II. Generac Surcery. Editor in 
Chief, Colonel John Boyd Coates, Jr., M.C., Editor for General 
Surgery, Michael E. ow deg ., and Associate Editors, W. 
Philip Giddings, M.D., Elizabeth M. McFetridge, M.A. Vol. II, 
417 pages, 45 illustrations. Washington, D. C.: Office of the 
Surgeon General, Department of the Army, 1955. 
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clearly shown, yet the authors point out again the 
many features of shock which still remain unans- 
wered. 

In a brief review of the mortality it is noteworthy 
that in World War I hemorrhage and sepsis (perito- 
nitis) were the principal causes of death with abdomi- 
nal wounds, while in this series these account for only 
12.3 per cent of the total deaths. Shock, on the other 
hand, was the predominant cause of death being re- 
sponsible for 64 per cent of the fatalities. This con- 
sequence, the authors conclude, is a penalty in terms 
of surgical mortality for adherence to the policy of 
offering to every casualty the possible benefits of op- 
eration. 

The balance of the book deals with injuries to spe- 
cific organs and structures, singly and in combination. 
The series are impressive, i.e., 180 wounds of the duo- 
denum; 1,168 wounds of jejunum and ileum; 829 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


HEADACHE; D1aGNosis AND TREATMENT. By Robert E. 
Ryan, B.S., M.D., M.S. (in Otolaryngology), F.A.C.S. 
2nd ed. 421 pages, illustrated. $6.75. St. Louis: C. V. 
Mosby Co., 1957. 

EXxTENsSILE Exposure. By Arnold K. Henry, M.B., M.Ch. 
(Hon.), F.R.C.S.I. 2nd ed. 320 pages, illustrated. 
$10.00. Baltimore: Williams & Wilkins Co., 1957. 

Tue FuNcTION OF THE URETER AND RENAL PELVIS; 
PRESSURE RECORDINGS AND RADIOGRAPHIC STUDIES OF 
THE NORMAL AND DIsEASED UPPER URINARY TRACT OF 
Man. By Fredrik Kiil, M.D. 205 pages, illustrated. 
$7.50. Philadelphia and London: W. B. Saunders Co., 
1957. 

TECHNIQUE OF FLuID BALANCE; PRINCIPLES AND MANAGE- 
MENT OF WATER AND ELECTROLYTE THERAPY. By 
Geoffrey H. Tovey, M.D. 100 pages, illustrated. $2.50. 
Springfield, Ill.: Charles C Thomas, 1957. 

INTRODUCTION TO CLINICAL ENDOCRINOLOGY. By A. Stuart 
Mason, M.A., M.D., B.Ch.(Cantab.), M.R.C.S.(Eng.), 
M.R.C.P.(Lond.). 192 pages, not illustrated. $4.50. 
Springfield, Ill.: Charles C Thomas, 1957. 

Tue Brotocic Basis or CANCER MANAGEMENT. By Freddy 
Homburger, M.D. Forewords by Lauren V. Acker- 
man, M.D., Clarence Cook Little, Sc.D., and Alton 
Ochsner, M.D. 354 pages, not illustrated. $10.00. New 
York: Hoeber-Harper, 1957. 

LITHIASE DE LA VOIE BILIAIRE PRINCIPALE. By Pablo L. 
Mirizzi. 169 pages, 79 illustrations. 2,200 fr. Paris: 
Masson et Cie, 1957. 


wounds of the liver and extra hepatic bile ducts; 1,222 
wounds of the colon and rectum. 

The over-all mortality in the entire group was 24 
per cent. Of the 737 deaths, 50 per cent occurred on 
the day of operation and 75 per cent within 72 hours 
of operation, again confirming the magnitude of in- 
juries comprising this series. 

The volume will find a permanent place in the 
libraries of those interested in military and traumatic 
surgery and probably represents the best survey of 
such a large group of major abdominal injuries yet 
compiled. The men of the 2nd Auxiliary Group, their 
consultants, and all others who have made this splendid 
survey available are to be complimented for a mag- 
nificent compilation of major abdominal injuries in- 
curred in war and managed by university clinic 
standards, under fire, in tents with mud floors. 

—Charles W. McLaughlin, Fr. 


CiinticAL GASTROENTEROLOGY. By Eddy D. Palmer, 
M.D., F.A.C.P. 630 pages, 216 illustrations. $18.50. 
New York: Paul B. Hoeber, Inc., 1957. 

Stupiut INTENsITATH REFACERI PROTEINELOR IN SISTE- 
MUL Nervos CENTRAL Cu AjUTORUL SuLFULUI Rapio- 
activ. By N. Wertheimer. 84 pages, illustrated. 
Bucuresti: Editura Academieci Republicii Populare 
Romine, 1957. 

REALIZARILE STUNTIFICE MEDICALE IN R.P.R. By St. S. 
Nicolau. 223 pages, not illustrated. Bucuresti: Editura 
Academiei Republicii Populare Romine, 1957. 

Tue Puysictan’s Own Lisrary—Its DEVELOPMENT, 
Care AND Use. By Mary Louise Marshall. 87 pages, 
illustrated. $3.00. Springfield, Ill.: Charles C Thomas, 
1957. 

GENERAL TECHNIQUES OF Hypnotism. By André M. 
Weitzenhoffer, Ph.D. 460 pages, illustrated. $11.50. 
New York and London: Grune & Stratton, 1957. 

SURGERY OF THE BILiary TRACT, PANCREAS AND SPLEEN; 
A HANDBOOK OF OPERATIVE SuRGERY. By Charles B. 
Puestow, M.D., Ph.D.(Surg.). 2nd ed. 381 pages, illus- 
trated. $9.75. Chicago: Year Book Publishers, Inc.,1957. 

An ATLAs oF FETAL AND NEONATAL Histo.oey. By Marie 
A. Valdés-Dapena, B.S., M.D. Foreword by Edith L. 
Potter, M.D. 200 pages, illustrated. $11.00. Phila- 
delphia: J. B. Lippincott Co., 1957. 

TEXTBOOK OF BritisH SuRGERY. Edited by Sir Henry 
Souttar, C.B.E., D.M.(Oxon.), F.R.C.S., and J. C. 
Goligher, Ch.M.(Edin.), F.R.C.S.(Edin. and Eng.). 
Vol. Il: The Central Nervous System—The Eye— 
Ear, Nose and Throat—Mouth, Salivary Glands and 
Jaws—Neck—The Breast—The Esophagus —The 
Heart and Lungs. 694 pages, illustrated. $24.75. 
London: William Heinemann; Fair Lawn, New Jersey: 
Essential Books, Inc., 1957. 
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in excess of 27 ich 


Surgical Products Division Film Library 


SURGILAR 


Sterile Pack Surgical Gut 
Standard Lengths » ATRAUMATIC® Needles 


Surgilar gives you stronger, safer sutures’ 


Get the added advantages of sterile D & G ATRAUMATIC Needle Sutures in SURGILAR 
envelopes—no breakage due to glass-nicks . . . no adhering glass slivers . . . no punc- 
tured gloves...no dulled needles...nonirritating jar solution for even greater safety. 


Surgilar gives you more flexible sutures’ 


No reels to cause kinks . . . no weakening by excessive handling . . . quickly opened 
as needed so suture is always fresh, sterile, pliant. 


Surgilar saves 332% nurse time’ 


Faster handling frees her for other duties . . . new nurses learn simple SURGILAR 
technic in minutes. 


Surgilar reduces surgical costs’ 


Less accidental breakage . . . fewer sutures opened per operation . . . takes 50% 
less storage space . . . now costs less than tubes. 


1. Alexander, Edythe L.: Mod. Hosp., May, 1957. 


@ 


Safer, easier-handling sterile SURGILAR products 
are already specified in over 2000 hospitals. 


PL NEW! D & G Spiral Wound Gut 
ee: | now available in Surgilar pack! 


Write for new catalog of hospital-tested products. 


SURGICAL PRODUCTS DIVISION, AMERICAN CYANAMID COMPANY, DANBURY. CONNECTICUT =<2steon 
PRODUCERS OF DAVIS & GECK SUTURES \_ 1907 | 
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Concentrated intestinal effect for safer bowel surgery 


SULFASUXIDINE 


SUCCINYLSULFATHIAZOLE 


SULFASUXIDINE’S bacteriostatic action is 
concentrated in the gut because SULFA- 
SUXIDINE is essentially nonabsorbable. 
When given before and after bowel surgery, 
bacterial growth is suppressed, danger of 
local infection is minimized. Valuable as 
adjunctive therapy in acute and chronic 
colitis. Virtually nontoxic. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INc.. PHILADELPHIA |. FA. 
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REVERSED TO HASTEN RECOVERY 


Patients who have had gastrointestinal surgery, 
infants and those who cannot take or retain 
medication orally may now receive the aid to 
rapid healing and recovery provided by Nilevar. 

Nilevar is now available in 25-mg. ampuls for 
intramuscular injection as well as 10-mg. tablets 
for oral administration. 

Spencer and co-workers report an example of 
the effectiveness of parenteral Nilevar in a met- 
abolic study of five patients under palliative 
treatment for carcinoma. They! observed a 
“marked anabolic action .. . demonstrable 
within 2-3 days after institution of therapy. No 
untoward side reactions were noted.” 

Subjectively, the patients felt an increased 
sense of well-being and had better appetites. Ob- 
jectively, they gained weight and showed clearly 


Now Parenteral Nilevar’ cen OF NORETHANDROLONE) 
for rapid protein tissue building 


increased retention of nitrogen, phosphorus and 
potassium. 

The results obtained by Spencer and his asso- 
ciates parallel those previously reported by 
others? who have prescribed Nilevar tablets. 

The dosage of both forms of Nilevar is 10 to 
50 mg. daily. Nilevar is supplied in 10-mg. tab- 


_ lets and 25-mg. (1 cc.) ampuls. 


G. D. Searle & Co., Chicago 80, Illinois. Re- 
search in the Service of Medicine. 


1. Spencer, H.; Berger, E.; Charles, M.; Gottesman, E. D., 
and Laszlo, D.: Effects of 17-alpha-Ethyl-17-Hydroxy- 
Norandrostenone, Proc. Am. A. for Cancer Res. 2:149 
(April) 1956. 


2. Proceedings of a Conference on the Clinical Use of Ana- 
bolic Agents, Chicago, Illinois, Searle Research Laboratories, 
April 9, 1956. 
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NEW 
ELECTRON 
STERILIZED 
CATGUT 


stronger—with added safety sealed in 


This is the symbol of suture sterilization by electron | 
beam < —an exclusive process developed by 
ETHICON. It guarantees optimum strength, safety 
and pliability of Ethicon Surgical Gut. Soon you will 
see this symbol -+ on packages of Ethicon Surgical 
Gut. It assures you that Ethicon Surgical Gut, 
sterilized by electron beam, is: 

« 10 to 16% stronger than ordinary surgical gut. 


¢ more pliable and easier to handle than ordinary 
surgical gut. 

- electronically sterilized after the package is sealed, 
eliminating danger of recontamination. 


ETHICON 
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safety and efficiency A 
proved in more than 


2,000,00 


TRANSFUSIONS 
THE RECORD OF THE R48 PRESSURE PUMP SET SPEAKS FOR 
ITSELF. First set to make pressure transfusion safe for the } 
patient, the disposable Plexitron R48 is being specified in ) 
more hospitals every day... throughout the world. 7 


Emergency pressure is instantly available...simply squeeze 
the drip chamber. The degree of pressure and speed of 
transfusion varies with the degree of pumping action. The 
ball-float safety valve operates only with fluids... you can’t 
pump air. Set can be returned to gravity drip easily, at 
any time. 

\a “4 Only filtered blood reaches the patient. Fine-mesh filter, of 
exclusive construction and design, provides maximum filtra- 
tion area and assures efficient removal of particulate matter 
in both routine and emergency transfusions. 


Literature, samples and demonstration on request 


BAXTER LABORATORIES, INC. 


MORTON GROVE, ILL. 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE 
ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES * EVANSTON, ILLINOIS 


Y-TYPE PRESSURE PUMP SET 
AVAILABLE AS CAT? NO. R49 
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LAST-MINUTE DELIVERY 


SPLIT-SECOND AVAILABILITY 


Which way would you want Life-saving Parenogen? 


Hospitals all over the world have put in hurried calls 
for Cutter Parenogen — the only commercially pre- 
pared human fibrinogen available. It’s the parenteral 
hemostat — specific for control of bleeding in afibrino- 
genemic conditions.* 

Cutter representatives have answered these emergen- 
cies by rushing precious Parenogen to hospital pa- 
tients, despite great distances and near-impossible 
weather conditions. 

But, even though Cutter men are always willing to 
provide this last-minute delivery service, isn’t it far 
better to have this life-saving product on hand for 
immediate use? 

Parenogen is available in one gram kits with diluent, 
reconstitution needle and administration set. It is de- 


rived from normal human plasma and is bacteriologi- 
cally sterile, non-pyrogenic, has been subjected to 
ultraviolet radiation, and remains stable under refrig- 
eration for 5 years. 


* BIBLIOGRAPHY 
Ratnoff, O. D.: Hemorrhagic disorders of pregnancy and 
parturition, GP, 15:88-94 (Jan.) 1957. 
Murphy, C. J., Jr. et al: Afibrinogenemia, Am. J. of Obs. 
& Gyn. 72:1197-1206 (Dec.) 1956. 
Phillips, L. L. et al: The role of the fibrinolytic enzyme 
system in obstetrical afibrinogenemia, Am. J. of Obs. & 
Gyn. 73:43-56 (Jan.) 1957. 
McCabe, E. S. and Westerman, M.: Fibrinogen deficien- 
cy made overt by hemorrhagic shock, Am. Prac. 7:1823- 
1825 (Nov.) 1956. 


For descriptive literature, write Dept. 50-M. 


Parenogen’/FiBRINOGEN (HUMAN) 


fine pharmaceuticals for 60 years 


CUTTER LABORATORIES 


BERKELEY. CALIFORNIA 
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a new lifesaving antibiotic 
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ldiscovered by Abbott Laboratories 


(Ristocetin, Abbott) 


A new, important antibiotic, Spontin, is now being made available—in 
limited supply—to the medical profession. 

Discovered and developed by Abbott Laboratories, SponT1N proved highly 
effective—even lifesaving—in clinical trials with patients in whom other anti- 
biotics had failed. 

Because of intricate and technical production problems, only a limited 
supply of SponrtIN is available currently. But, as soon as these problems are 
solved, SPONTIN will be offered to all hospitals. 

For, essentially, SPonTIN is a drug for hospital use—for patients who are 
seriously ill, or even dying, from organisms that have become resistant to 
present-day therapy. 

In its present form SpontTIN is administered intravenously, using the 
drip technique. The required dosage is dissolved in 5% Dextrose in water 
and administered in 35 to 40 minutes. 

You'll find Spontin effective against a wide range of gram-positive coccal 
infections. And especially in those dangerous staphylococcal problems that 
resist other antibiotics. Some of the important therapeutic points include: 


1) successful short-term therapy for acute or subacute endocarditis 


2) new antimicrobial activity—no natural resistance to SPoNtTIN was found 
in tests involving hundreds of coccal strains 


3) antimicrobial action against which resistance is rare—and extremely 
difficult to induce 


4) bactericidal action at effective therapeutic dosages. 


SponTIN comes as a sterile, lyophilized powder in vials representing 500 
mg. of ristocetin A activity. While distribution is limited, your emergency 
needs will be handled by your Abbott representative, or at 
the nearest Abbott branch. Literature is available on request. Obbrott 


SPONTIN 
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with protein-potentiating 
CGerorforet 


(Critically essential L-lysine with therapeutic amounts of all important vitamins) 


After severe illness, injury or surgery, maximum resistance to infection and speedy convalescence 
depend on a full supply of protein, vitamins, and other essential nutrients. But convalescents already 
suffering from nitrogen loss, tend — through pain, anorexia or poor gastrointestinal function — to 
eat soft cereal products that are marginal in protein value. 

Cerofort Tablets supply enough lysine to correct the amino acid imbalance of such low quality 
dietary proteins, converting these to the higher nutritive value of animal protein. The tissue-building 
value of the lysine-supplemented cereal proteins is approximately doubled. To help patients get back 


“on-the-job” sooner, prescribe Cerofort Tablets. 


The recommended daily dosage 
of 3 Cerofort Tablets supplies: 
t-Lysine Monohydrochloride 
Vitamin A 

Vitamin D 

Thiamine Mononitrate 
Riboflavin 

Pyridoxine Hydrochloride 
Niacinamide 

Calcium Pantothenate 

Vitamin B)2 Activity (Cobalamin) 
Folic Acid 

Ascorbic Acid 


*equivalent to 600 mg. t-lysine 

Administration with meals is essential to ob- 
tain the maximal benefit of lysine fortifica- 
tion of dietary protein. 

Supplied in bottles of 60 tablets 


first with lysine WHITE LABORATORIES, INC. 


12 


Kenilworth, N. J. 


n-the-job” Faster—through Reconstructive Nutrition 
| 
; ‘ é 
. 25,000 U.S.P. units 


+. Kills most common pathogens 
minutes. 


_ safe for metal, rubber, plastic; or gl 


Scalpel imm 


(r) has retain 


Pe man tiy r ma. 
Ampules: $10 doz.; pints: $12 each. 
Order f om your aeaier: Me Also SIOCKS:” and App : : 
Cantor Tube * Medichromes * Kahn Trigger Cannula Intramedic Polyethy ene Tubing 


after 
cervical 


Wo 


conization 
\ 
irradiation 


= GANTRISIN CREAM 
‘Roche’ 
reduces both discharge 

and unpleasant odors 

i ‘ due to secondary 


infections... promotes 


smoother recovery. 


The white vanishing cream 
base of Gantrisin Cream 
is readily acceptable to 
the most fastidious patient. 


Gantrisin ® — brand of sulfisoxazole 
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Wi PRECISE RADIOGRAPHY | 


DURING OPERATIVE PROCEDURES 


Cassette Tunnel Mattress 
Pad... for the AMSCO 
1080 Operating Table a 


@ The Cassette holder may be centered at any desired 
location from the patient’s head to the popliteal area. 


@ Loading, positioning and unloading are accomplished from | 
_ outside the sterile field. | 


@ There is no need fo move the patient, disturb the drapes or 
interfere with the surgical team. 


Write for bulletin TC-282. 


AMERICAN 


STERILIZER 


ERIE*PENNSYLVANIA 


OFFICES IN 14 PRINCIPAL CITIES 
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THEY HAVE TO BE 


DETACHABLE SURGICAL BLADES 


must ‘survive’ a rigid series of progressive 
scientific tests to qualify as suitable for 
surgical use. Those that ‘pass’ are surgi- 
cally perfect and uniformly sharp through- 
out their entire cutting edge. They will re- 
main sharp and useful for longer periods 
... an important factor in economy when 
yearly volume of purchases is considered. 


Specify RACK-PACK® packages in 
ordering gross and half gross quan- 
tities . . . eliminating unwrapping 
—handling—racking of individual 
blades. A time and labor saver for 
the O.R. personnel. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury Connecticut, U.S.A. 


~ 
...TO GET TO SURGERY | 
BARD-PARKER RIB-BACK 
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NOW.. .for the first time in tetracycling history! 


* 


ORATORIES INC 
RACUSE NEW YORK | 


4-hour blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume 


This achievement is made possible by the unique solubility of TETREX (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TETREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial.) 


Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity) 250 mg. 
Xylocaine* hydrochloride 
plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
*® of Astra Pharm. Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREX — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials. 
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LABORATORIES INC., SYRACUSE, NEW YORK 


THE ORIGINAL TETRACYCLINE PHOSPHATE COMPLEX 


ita faster, more certain control of infection 


A single, pure drug (not a mixture) 


High tetracycline blood levels 


Clinically “‘sodium-free” 
Equally effective, b.i.d. or q.i.d. 
Exceptionally free from adverse reactions 


‘Dosage forms for every therapeutic need 


Available for your prescription at all leading pharmaties 
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optimum response 


in corticosteroid therapy with 


PARACORT 


PREDNISONE, PARKE-DAVIS 


PARACORTOL 


PREDNISOLONE, PARKE-DAVIS 


supplied: PARACORT and 
PARACORTOL are available 
as 5-mg. and 2.5-mg. 
scored tablets; bottles 

of 30 and 100. 


THREE TO FIVE TIMES THE ACTIVITY OF CORTISONE OR HYDROCORTISONE 


“TRADE MARK 


TDA Parke, Davis & COMPANY 
= vetroir 32, MICHIGAN 
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smooth, sustained 
vasopressor effect 
without 
reported 
tissue slough 


INDICATIONS: acute hypotensive state due 
to spinal anesthesia; hypotension from 
hemorrhage, cardiogenic shock, drug sen- 
sitivity, surgical complications; shock as- 
sociated with brain damage or infectious 
disease. 


'ARAMINE' is a superior new vasopressor 
agent. Patients in shock respond with in- 
creased glomerular filtration rate, renal 
blood flow and urinary output. 'ARAMINE' 
offers these advantages: 


1. No tissue sloughs, necrosis or thrombo- 
reported! 

2. Smooth vasopressor effect—no second- 
ary fall In blood pressure 

3. Choice of parenteral routes—subcuta- 
neous, Intramuscular, intravenous 

4. Smooth and prolonged maintenance of 
blood pressure 


5. Tachyphylactic and hyperglycemic ef- 
fects unreported 


Supplied: in 1-cc. ampuls and 10-cc. vials 
(10mg./cc.). 


Reference: 1. Circu/ation 13: 834, 1956. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 


18 


i 
: 
q 
e 
a 


On Res 


ct CL1982 


h 


earc 


je 


or 


aj 


am 


Creat: 


ing 


from 


a 


with great new promise* 
t new promise* 


IMPORTANT | 


Pruritus Vulvae Ani 


Vaginitis. 


INCORPORATED 
EXCLUSIVE 


ACID MANTL 
VEHICLE 


Epithelium Regenerative 


Antiinflammato 


Normal-Vaginal- and 


109 WEST 64 ST., NEW YORK 23, 


(N.Y. In Conada: 2765 Bates Rd., Montreal, P.Q. . 
a 
20 


ges. the broad diagnostic versatility that is 
yours with the G-E Patrician opens new 
possibilities for your practice. Now, at a price 
competitive with low-power, limited-range 
apparatus, you can get comprehensive radio- 
graphic and fluoroscopic facilities — 200-ma, 
100-kvp, full-wave power. 


Consider these three possibilities : 


® You want to add x-ray service for your patients 
but have been deterred by the capital outlay you 
thought was required for modern apparatus. 


® Your patient load has swamped your present 
x-ray machine, but not to an extent that justifies 
a large added investment. 


Progress ls Our Most Important Product 
GENERAL @@ ELECTRIC 


a General Electric product 


step with your progress 


q Low-cost way to multiply 
your professional efficiency 


® Your diagnoses are handicapped by a slow, in- 
flexible, under-powered unit. 
If your situation parallels one of these three, 
it will pay you to get the complete story on the 
Patrician. Use this coupon or ask your G-E x-ray 
representative, who can also give 
you the facts on General Elec- 
tric’s convenient financing plans. 


X-RAY DEPARTMENT 
GENERAL ELECTRIC CO. 
Milwaukee 1, Wis., Rm. T-121 : 
(0 Send your 16-page PATRICIAN bulletin. 
(CD Facts about deferred payment. 

MAXISERVICE® rental plan. 
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UROTEXIL 


they’re not well... 


but they are well fed 


the only single food complete in all known essential nutrients 


trition 
builds tissue 


+ promotes well-being 


accelerates rehabilitation 


piie ulcer 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 


i 
“~ 

i 

: 

pa 


TIME-TESTED 
CLINICALLY-PROVEN 


IN WIDELY ACCEPTED DESIGNS 


Vitallium hip prostheses of the Moore, F. R. Thompson, 
and Eicher types have been implanted in thousands 
" of successful cases. Intramedullary-stem designs, they 
closely approximate the anatomical outline and 
contours of the upper portion of the femur. Heads 
are light, hollow, strong and highly polished for 
smooth articulation. 

All three types are available in five different 
head diameter sizes. 


F, R. THOMPSON 
TYPE 


@ The Moore type is designed with fenes- 
trations for added support. 


@ The F. R. Thompson type is available in 
three variations— straight, right and left. 


@ The Eicher type is characterized by teeth 
on the underside of the collar to 
inhibit rotation. 


Austenal® instruments are available for all 
three to aid operative procedure. 


OUGH AUTHORIZED SURGICAL 


_ AVAILABLE ONLY THR 


a 
EMORAL HEAD REPLACEMEN T Ss q 
4 
MOORE TYPE 
PANN} \ 
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Ey 
EICHER TYPE 


because skilled surgeons have repaired 


vascular defects with Edwards-Tapp A-G" Tubes 


Au of the evidence from thousands of cases 
demonstrates that these Edwards-Tapp Ar- 
terial Grafts are successful in restoring circu- 
lation through damaged arteries. Some hist- 
tories cover two and three years. 


The grafts examined show that a smooth 
new lining soon develops without reduction in 
flexibility of the tube. They also show there is 
no loss of tensile strength by the nylon which 
is chemically treated during manufacturing. 


The threads of the Edwards-Tapp A-G 
Tube are fused together to reduce porosity 
and, when preclotted, there is little oozing. 
The fused threads also permit suturing with- 
out fraying if the ends are properly cauterized. 


All Edwards-Tapp A-G Tubes, including 
the bifurcated, are seamless, braided and 
crimped which makes them both flexible and 
elastic. Yet there is a low incidence of throm- 
bosis even in the smallest sizes. 


#3010 Edwards-Tapp A-G Tube 10 inches long 


Sizes Ho", Va", Ho", Yo", V2", and 
#3020 Edwards-Tapp A-G Tube 20 inches long 

Sizes 46", Ke”, Yo", V2", and %” 
#3030 Bifurcated Edwards-Tapp A-G Tube 
#3031 Funnel-End otherwise same as #3030 


Manufactured by U.S. Catheter & Instrument Corp. 
under license from The Chemstrand Corp. 


c. R. BARD, INC., SUMMIT, N. J. 


a Order Today from your local Hospital Supply Dealer 


e 
= a Thousands are alive and walking today 
“ 


(VITAMIN Ky, MERCK) 
“... vitamin K; is more effective than any other 
agent now available in combating drug-induced 
hypoprothrombinemia.’’1 ‘Vitamin Ki appears to 
be equally effective by the oral or intravenous 
route.’’2 Beneficial effects are apparent in 6 to10 
hours following oral use. 
Supplied: Oral MEPHYTON—tablets of 5 mg. of vitamin K;, in bottles of 100. Emulsion of MEPHYTON 


—in boxes of six 1-cc. ampuls, 50 mg. of Ki per cc. 
References: 1. Gamble, J.R., et al. Arch. Int. Med. 95:52, 1955. 2. Gamble, J.R.. et al. J. Lab. & 


Clin. Med. 42:805, 1953. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INC. PHILADELPHIA 1, PA, 
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NOW-—the unequalled advantages of K,—orally 
ie 


tinted 


Plastic Protective Surgical Dressing 


The new yellow tinted Aeroplast dressing is the result of 
wishful thinking by many surgeons. Even after dressing 
operation after operation successfully with the original 
colorless, clear Aeroplast, numerous surgeons “wished” 
that they had a better visual indication of how much to 
apply and, also, a better definition of the area dressed. 


Yellow tinted Aeroplast fulfills these wishes. It is clearly visible during and 
after application yet is still trarisparent. 

When tinted Aeroplast is sprayed onto the wound area, from the recommended 
ten or twelve inches distance, the immediate appearance of a faint yellow film 
deters the tendency to overspray and to undesired flooding. In effect, it helps 
control the aerosol application so that the resulting, thinly applied film dries 
faster between coats to build an efficient dressing gradually but quickly. 


BENEFITS IN PATIENT CARE Clinical advantages remain unchanged: con- 
formity to any body contour with no bulkiness; dependable sterility of dressings 
which form an impermeable bacterial barrier to outside contamination; anti- 
bacterial; simplified postoperative care requiring fewer redressings; transpar- 
ency permitting visual inspection of healing progress without disturbing or 
removing dressings; toughness and flexibility allowing easy palpation and oscul- 
tation; no undesired restriction of respiration or circulation; avoidance of 
maceration as skin can “breathe”; non-toxic, non-sensitizing, non-allergenic; 
washable, not dissolved by any body exudates. 

Rx NO LONGER NEEDED Both tinted and clear Aeroplast are now available 
without prescription, simplifying distribution to all dressing areas. 


Choice of sizes 


NEW 12 oz. | special hospital size, convenient and 


tinted | economical for regular operating room use. 


NEW 3oz. | handy size for dressing carts, surgeon’s 
tinted | office, and to specify for patient use. 


6 oz. | the original Aeroplast plastic 
clear | spray-on surgical dressing. 


Successful use of Aeroplast dressings is well-documented. 


ABROPLAS 


Re: 
. 
. 


Reprints and literature are available on request to: 
AEROPLAST CORPORATION 
420 Dellrose Avenue, Dayton 3, Ohio In Canada—Fisher & Burpe, Lid 


® Brand of Vibesate 
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According to Campbell the more tense the pa- 
tient and the longer the duration of his anxiety, 
the greater will be the nutritive requirements.! 


STREsscaPs replenish the specific vitamin losses 
sustained by tense, anxious patients, increasing 
their resilience to stress situations. STRESSCAPS 
provide generous amounts of B-vitamins and vita- 
min C in a professionally accepted formulation. 


STRESSCAPS in STRESS 


Each Capsule Contains: 
Thiamine Mononitrate (Bi) 10 mg. 


Riboflavin (Bz) 10 mg. 
Niacinamide 100 mg. 
Ascorbic Acid (C) 300 mg. 
Pyridoxine HC] (Bs) 2 mg. 
Vitamin Biz 4 mcgm. 
Folic Acid 1.5 mg. 
Calcium Pantothenate 20 mg. 
Vitamin K (Menadione) 2 mg. 


Average Dose: 1-2 capsules daily. 


1. Campbell, D. G.: In: Modern Nutrition 
in Health and Disease, Wohi, G. M. and 
Goodhart, R. S. ee Lea & Febiger, 
Philadelphia, 1955, p. 814 


* Infection Physiologic Trauma * Endocrine Dysfunction Emotional Stress Pre- and 


ESSCAPS 


Stress Formula Vitamins Lederle 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 


*Reg. U. S. Pat. Off. 
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SAFE: EFFECTIVE 
ANTIEMETIC 


in... 

e motion sickness 

e vestibular disturbances 

e postoperative vomiting 

e febrile illness in children 
e drug therapy 


e gastroenteritis 


PREVENTS OR QUICKLY RELIEVES 
DIZZINESS « NAUSEA «- VOMITING 


and — 

e is free of hypotensive action 

e does not potentiate the effect of 
barbiturates or narcotics 


e rarely causes drowsiness 


TABLETS ¢e INJECTION ¢ SUPPOSITORIES 


**Marezine’ brand Cyclizine 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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ANALGESIC 


| 
Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth Trademark 


A NEW ANALGESIC FOR MUSCULOSKELETAL PAIN 


ENTIRELY NEW DOSE FORM: @3@ 2-layer tablet 
COMPARABLE TO CODEINE IN POTENCY: 


ctirin 


TABLETS are equivalent in potency 


to % grain of codeine plus 10 
grains of acetylsalicylic acid 


POTENTLY ANALGESIC 
SAFELY NON-NARCOTIC 
EFFECTIVELY ANTI-INFLAMMATORY 
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In the field of moderate to moderately severe pain, 
ZACTIRIN establishes a new concept in analgesia—effective 
pain control by mouth without resort to narcotic drugs. 
ZACTIRIN contains ethoheptazine citrate, the culmination of 
original Wyeth research for pure, potent analgesic action 
without the liabilities of codeine. For anti-inflammatory 
action, ZACTIRIN contains acetylsalicylic acid. 


Totally, ZACTIRIN has an analgesic and anti-inflammatory 
effectiveness comparable to that of codeine plus 
acetylsalicylic acid. ZACTIRIN has a high degree 

of toleration. It is free of codeine’s side-effects, free of 


addiction liability, free of appreciable drug tolerance. 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


for moderate to moderately severe 
musculoskeletal pain 


Low-back pain 
Pain of bursitis, itis, 
the effectiveness of 
codeine plus Minor traumatic pain 
acetylsalicylic Subacute postoperative pain 
acid Postpartum abdominal or 
perineal pain 


Supplied: Distinctive, 2-layer yellow-and-green tablets, botties of 48. Each tablet contains 
75 mg. of ethoheptazine citrate and 325 mg. (5 grains) of acetyisalicylic acid. — 


Comprehensive literature available on request 


*Trademark ° 


® 
Philadelphia 1, Pa. 
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Pre-cauterization 


2 weeks post-cauterization 


3 weeks post-cauterization, 
healing nearly complete 


PHOTOGRAPHS BY SCHWARTZ, J.1 AM. J. OBST 63:579, 1952 


prompt healing 
with aid of 


Furacin Vaginal Suppositories, 


FASTER HEALING, 
GREATER 
PATIENT COMFORT 


Whether cauterization, conization, other 
surgical operation or radiation of the cervix 
uteri is indicated, FuRAcIN Vaginal 
Suppositories can aid materially. Administered 
before and after these procedures, they eliminate 
infection; minimize discharge, malodor and 
irritation; facilitate healing and provide a more 
rapid and comfortable convalescence. In 
conjunction with radiotherapy, they control 
infection and thus contribute to “a better 
response of the malignant tissue to a given unit 
of radiation.” * FuRACIN Vaginal Suppositories 
do not cause monilial superinfection and are 
safe for prolonged use. 


FORMULA: 0.2% FurRaAcin in water-miscible 
base; hermetically sealed in yellow foil. 


*Schwartz, J., and Nardiello, V.: Am. J. Obst. 65:1069, 1953. 


FURACIN VAGINAL 


BRAND OF NITROFURAZONE SUPPOSITORIES 


ALSO AVAILABLE: FURACIN URETHRAL SUPPOSITORIES 


NITROFURANS 
a new Class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES © NORWICH, NEW YORK 
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2. Skin draped. incisian outlined at 


ge. Shoulder capsule opened. 


a 


SHOULDER ARTHRODESIS: 4. Acromial process of the scapula osteotomized. 


1. Radiograph (A-P view). Shoulder prior to surgery. Note Turn page for other color illustrations of surgery. 
atrophy of muscle and soft tissue, and relaxation of joint. : 


Why it is so important— 
and so easy — to illustrate significant cases 
with radiographs and photographs... 


‘Take the shoulder arthrodesis shown here. 

Important to have visual material like this? Yes, because with it the 
physician is ready for discussions with associates, for lectures and 
demonstrations to students . . . ready, too, to illustrate medical papers 
or scientific exhibits. 


— 
— 3. Acromion denuded of cartilc 
| 
| 
: 
| 
| 
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Kodakiij 


Easy to illustrate cases with radiographs and 
photographs ? 

Yes, radiographs are a matter of course— 
available at the start of each case; in planning 
the surgery shown here, the radiologist and 
surgeon studied dozens of them. 

And the staff wanted color photographs to 
illustrate each phase of the procedure. 

For Radiography: Kodak Royal Blue X-ray 


Film and Kodak x-ray processing chemicals 
meet the most exacting requirements. They are 


5. In succession: Flap is osteotomized in head of humerus; 


always dependable—uniform. Quality-controlled cartilage is denuded from head of humerus, which is joined 
—rigidly tested—they are made to work together, to acromial process. A oe 


For Color Photography: Kodachrome Films 
for miniature and motion-picture cameras; Kodak 
Ektachrome Films and Kodak Ektacolor Films 
for sheet-film cameras; Kodak Ektachrome Films 
for roll-film and miniature cameras: Kodacolor 
Films for roll-film cameras and cameras accept- 
ing No. 828 film. Kodak color print materials 
are also available. 


7. Cuff of shoulder capsule reefed to scapula. 


8. Wound closed and prefitted cast applied. 


Order x-ray products from your x-ray dealer, 
photographic products from your 
photographic dealer. 


EASTMAN KODAK COMPANY 


Medical Division 
Rochester 4, N. Y. 


: 
i i ; 
ee 6. Acromial process now in head of humerus. 


NEW 
CONTROLLED 
STUDY 1240 


(86.9%)* 


. Bonadoxin is a - advance in the management of 
nausea and vomiting... .’’* 


To put your blue-at-breakfast patients back in the pink, 
prescribe BONADOXIN (usually one tablet at bedtime). 


Supplied: bottles of 25 and 100 tiny pink-and-blue tablets. 
Each tablet combines meclizine (25 mg.) and pyridoxine 
(50 mg.). Contraindications: none. 


And if they need a nutritional buildup with freedom from 
leg cramps'—remember STORCAVITE®. 


STORCAVITE® supplies 10 essential vitamins and 7 
important minerals, including iron and phosphate-free calcium. 

tdue to calcium-phosphorus imbalance. 
*Goldsmith, J. W.: Minn. Med. 40:99 (Feb.) 1957. 


@ NEW YORK 17, NEW YORK 
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GRAVIDA CONFIRMS: 

BONADOXIN STOPS MORNING SICKNESS 

NEARLY 9 OUT 10 

| 
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New features of the 
Jefferson Ventilator 


New Volume-indicator model GH-3 makes possible a more precise estimate of tidal 
exchange, while automatically delivering independently adjustable negative and positive 
pressures at desired rate and phase to provide proper pulmonary ventilation. 


THE JEFFERSON VENTILATOR is a clinically proved, 
auto-pneumatic, portable device to help insure proper 
pulmonary ventilation during general anesthesia in 
every type of patient, and especially in the poor-risk 
patient or during open-chest surgery. Separate con- 
trols for phase, rate, negative and positive pressures 
maintain optimal mean airway pressure. Simply 
designed and easily regulated, the JEFFERSON 
VENTILATOR is now used routinely in the teaching 
hospitals of more than three-quarters of medical 
schools throughout the United States. 


Vertical scale shows delivered volume, and convenient 
chart on platform gives corrections for gas flow 
at various rates of respiration (essential for accu- 
racy with any bellows-type volume indicator). 


Simplicity of construction and operation is character- 
istic of the JEFFERSON VENTILATOR. Trouble-free, 
automatic overflow valve in collar casting pre- 
vents overfilling bellows during high gas flows. 


New, optional NRB Head, for use with any model 
JEFFERSON VENTILATOR, for the first time 
makes possible mechanical ventilation with 
intermittent negative and positive pressures 
during non-rebreathing anesthesia techniques. 


AUTOMATICALLY delivering properly phased negative 
and positive pressures through the endotracheal 
tube, the JEFFERSON VENTILATOR helps prevent re- 
spiratory acidosis, does not embarrass circulation, 
frees both hands of the anesthesiologist. However, 
manual control of rebreathing bag may be quickly 
resorted to if desired. Finally, negative and positive 
pressures, rate and phase of the JEFFERSON VENTILATOR 
may be adjusted separately to changing require- 
ments. For orders or information, phone collect: 
OSborne 5-5200, Air-SHIELDS, INC., Hatboro, Pa. 


The/ Jefferson 


Ventilator / & 


Manufactured, sold & serviced by 


* Trademark 


AIR-SHIELDS, INC. 
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affectively controlled 
for 10 to 12 hours 
on @ single 
tablet 


For the first time you can now prescribe ex- 
tended action codeine. Donnagesic Extentabs 
offer the obstetrician the high level.ot codeine 
analgesia he needs'-? to help give a restful puer- 
pecium to the 75 per cent of multiparas who 
suffer after-pains.! 

But more than extended codeine analgesia is 
provided by Donnagesic. Essential sedation!* 
to reduce pain consciousness and anxiety is also 
provided, for Donnagesic contains the balanced 
ratio of natural belladonna alkaloids and pheno- 
barbital of Donnatal® 

Further, the phenobarbital augments the potent 
analgesia provided,‘ while the alkaloids mini- 
mize the possibility of codeine constipation, 
nausea and vomiting, which occasionally result 
from codeine administration. 

1. Delas, 


J. Principles and Practice of Ob- 


DONNAGESIC Ne. 1 (pink) Ne. 2 (red) 
CODEINE Phosphate .... | 486mg. (4 gr) | 97.2mg. (14igr) 
Hyoscyamine Sulfate . 0.3111 mg. 0.3111 mg. 
Atropine Sulfate ....... 0.0582 mg. 0.0582 mg. 
Hyoscine Hydrobromide.. | 9.0195 mg. 0.0195 mg. 
Phenobarbital.......... 48.6 mg. gr.) | 48.6 mg. gr) 


Dosage: One or two Donnagesic Extentabs Nu. 1 
or No, 2 every 10 to 12 hours. 


Extended Action: The intensity of effects 
smoothly sustained ALL-DAY or ALI-NIGHT by 
each Donnagesic ¥xtentab is equivalent to, or 
greater than, the maximum which would be pro- 
vided by q.4h administration of one-third the 
ingredients stated in the formula. 


Beck, A. C.3 nee Baltimere, The Williams and Wilkins 


4. Gliman, A.: The Pharmecolegie Basts of Thera- 
peutics “The Marrall en Company. 1058; p. 127. 


A. H. ROBINS CO., INC., Richmond 20, Virginia Sthicat Pharmaceuticals of Merit Since 1878 
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New Product 


CONTROL 
BLEEDING 


STAT 
(ORGANON) 
A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements the surgeon's skill by providing a new concept 
in the control of operative and postoperative bleeding. It promotes re- 
traction of severed capillary ends and controls capillary bleeding and 
oozing; prevents bleeding due to hypoprothrombinemia; and prevents 
or corrects abnormal capillary permeability and fragility. Indicated 
in virtually every surgical procedure and in hypoprothrombinemia. 


AVAILABLE: 


ADRESTAT capsules and lozenges, each containing: 
(present as Carbazochrome Salicylate*, 65.0 mg) 
Sodium Menadiol Diphosphate 
(Vitamin K Analogue) 
Hesperidin, Purified 
Ascorbic Acid 
Capsules in boxes of 30; Lozenges in boxes of 20 
ADRESTAT (F)_ j-c¢ ampuls, each containing: 
5 mg Adrenochrome Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg) 
Boxes of five 1-cc ampuls 


ORANGE, N. J. 
Pat. Nos. 2,581,850; 2,506,294 
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By relieving anxiety, tension and 
fear, ‘“Thorazine’ gives the patient an 
attitude of detached serenity. Although 
pain may still be present, she doesn’t mind 
it~she suffers less. 

In addition, by potentiating the analgesic 
properties of narcotics and sedatives, 
‘Thorazine’ permits a reduction in the 
amounts of these agents. 

Smith, Kline & French Laboratories, 
Philadelphia 

*T.M. Reg. ULS. Pat. Off. for 

chlorpromazine, S.K.F. 


terminal 


hetw >» th 
postoperative 
pain 
arthritis 


Another new Orthopedic Frame development 
— the Stryker PlasterVac. This heavy duty 
vacuum combines with the Stryker Cast Cutter 
to eliminate messy plaster dust and cut clean- 
up time in half... a necessity in every plaster 
room! 

The PlasterVac is stable and it can be rolled 
easily. It is available as a complete unit or 
can be readily adapted to your present cutter 
by adding a mounting post and shortening the 
cutter electrical cord. It is easy to convert it 
yourself but if you prefer send it to us with 
your PlasterVac order. 


In either case — order now! 


SURGICAL AND HOSPITAL EQUIPMENT 


rthopedic 


420 ALCOTT STREET KALAMAZOO, MICHIGAN 
Distributed in Canada by: Fisher & Burpe, Ltd., Winnipeg Exclusive Agent for Export: Schueler & Co., 75 Cliff St., N. Y. 
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smooth, sustained 


vasopressor effect 
without 

reported 

tissue slough 


INDICATIONS: acute hypotensive state due 
to spinal anesthesia; hypotension from 
hemorrhage, cardiogenic shock, drug sen- 
sitivity, surgical complications; shock as- 
sociated with brain damage or infectious 
disease. 

'ARAMINE' is a superior new vasopressor 
agent. Patients in shock respond with in- 
creased glomerular filtration rate, renal 
blood flow and urinary output. 'ARAMINE' 
offers these advantages: 

1. No tissue sloughs, necrosis or thrombo- 

phlebitis reported! 


2. Smooth vasopressor effect—no second- 
ary fall In blood pressure 
. Choice of parenteral routes—subcuta- 
neous, Intramuscular, intravenous 


4. Smooth and prolonged maintenance of 
blood pressure , 


5. Tachyphylactic and hyperglycemic ef- 
fects unreported 


Supplied: in 1-cc. ampuls and 10-cc. vials 
(10 mg./cc.). 
Reference: 1. Circu/ation 13: 834, 1956. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 
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(Dextro Propoxyphene Hydrochloride, Lilly) 


is a new, chemically different analgesic developed in the Lilly Research 


Laboratories. ‘Darvon’ is equally as potent as codeine yet much better 


tolerated. Clinically useful doses do not produce euphoria, tolerance, 


or physical dependence. Side-effects, such as nausea and constipation, are 


minimal. You will find ‘Darvon’ of value in any disease associated with pain. 


‘Darvon’ is available in 32-mg. and 65-mg. pulvules. 


(Dextro Propoxyphene and Acetylsalicylic Acid Compound, Lilly) 


further intensifies analgesic effectiveness by combining the analgesic action 


of ‘Darvon’ with the antipyretic and anti-inflammatory benefits of 


‘A.S.A. Compound.’* It is particularly useful in relieving pain associated 


with recurrent or chronic disease, such as neuralgia, neuritis, or arthritis, 


as well as acute pain of traumatic origin. In a study of 101 patients, Gruber! 


has shown that, even after prolonged administration, no loss of analgesic 


potency occurs with ‘Darvon.’ No contraindications have been reported. 


Each Pulvule ‘Darvon Compound’ provides: 


‘A.S.A.’ (Acetylsalicylic Acid, Lilly). ....... 227 mg. 


Dosage: ‘Darvon Compound’—1 or 2 pulvules every six hours as needed for pain. j 
‘Darvon’ —32 mg. every four hours or 65 mg. every six hours as needed for pain. 


**A.S.A. Compound’ (Acetylsalicylic Acid and Acetophenetidin Compound, Lilly) 
1. Gruber, C. M., Jr.: J.A.M.A., 164: 966 (June 29), 1957, 


In bottles of 100 at pharmacies everywhere. 


Litty 


ouatity /RESEARCH /iwtecrity 


ELI LILLY AND COMPANY «¢ INDIANAPOLIS 6, INDIANA, U.S.A. 
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NEEDLE 
HOLDERS 

WITH 

T-C® JAWS 
Pat. No. 2,795,225 
Ayers 

Baumgartner 

Collier 

Crile 

Halsey 

Heaney 

Masson 1042”, 11/2” 
Mayo 6”, 8” 
New Orleans 

Sarot 

Wangensteen 
Webster 


Stainless Steel 


* Sklar T-C® Needle Holders incorporate 
Tungsten Carbide as an integral part of the 
jaws. This revolutionary development elimi- 
nates the disadvantages of welded inserts. 


T-C Jaws Assure... 


POSITIVE GRIP... The hard surface of the jaws com- 
bined with very fine hand filed serrations prevents 
rotation with the important advantage of avoiding 
damage to fine suture needles. 


DEPENDABILITY ...No inserts to loosen or fall out 
... original temper and strength of jaws is preserved. 


To distinguish T-C Needle Holders from the standard 
instruments, the handles are copper plated for ready 
identification. The copper plating will darken after 
autoclaving, but no attempt should be made to retain 
the original color as the condition is purely cos- 
metic. T-C Needle Holders will be supplied without 
copper plated handles upon request. 


These superior, dependable instruments are priced 
slightly higher than our standard pattern Needle 
Holders. 


Available through 
accredited surgical 
supply dealers. 


LONG ISLAND CITY, NEW YORK 
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Qn Research Project CL19823: 
Creating a re ew promise*: 


PROTEIN 


TWO NEW 
CLINICAL 
REPORTS 
REAFFIRM 
THE 


BENEFITS OF 


© 1958 Knoz Gelatine Co. 
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Evidence continues to accumulate verifying the effectiveness of Gelatine in the 
treatment of brittle fingernails. Investigators report that the nails show objective 
evidence of improvement.!-2.3.4 Furthermore, patients often volunteer that their nails 
“feel stronger,” “look smoother,” and “I can pick up things without them hurting.””! 
Evidently the subjective sensations associated with improvement are nearly as im- 
portant to some patients as the positive physical change in the nails’ appearance. 


Improvement Noted in 81% of Patients 


See the chart below for a summary of the effect of Knox Gelatine in brittle fingernails 
as observed in all published reports. Photographic evidence of improvement, much 
of it in color taken before and during treatment, is available for most of the 
patients.!-2.3 Please note, however, that where Gelatine was used in the treatment of 
pathological conditions associated with brittle fingernails only in psoriasis did the 
data show definite improvement.'!.3.4 


Response to Gelatine in Brittle Fingernails 


No. patients 
w/ brittle No. 
Duration of No. patients w/ No. patients nails and other patients 
References Dosage _— treatment brittle nails improved pathology improved 
1. Rosenberg, S., Oster, K. A., 7Gm./ 3 months 50 43 (86%) 32? 9 
Kallos, A. and Burroughs, W.: day 
.M.A. Arch. Dermat. 16:330, 
(September) 1957 
2. Schwimmer, M. and Mulinos,M.G.: 7.5Gm./ 11-16 weeks 18 15 (83%) 


Antibiot. Med. & Clin. Therapy day 

4:403, Guly) 1957 

3. Rosenberg, S. and Oster, K. A.: 7 to 21 15 weeks 36 26> (72%) 
Conn. State Med. J. Gm./day 
19:171, (March) 1955 


4. Tyson, T. L.: 7Gm.jday 13 weeks 12 10¢ (83%) 
J. Invest. Dermat. 
14:323, (May) 1950 


Totals 7-21Gm. 11-16 weeks 116 94 (81%) 32 9 (28%) 
a. Gelatine improved psoriatic nails in 5 out of 12 cases. In onychomycosis and other pathological 
conditions of the nail it was of no appreciable help. 
b. Of the failures, 2 had congenital disease of the nails, 3 were diabetics and 3 took the medication 
for less than one month. 
c. One patient with psoriasis and arthritis and one patient with psoriasiform nail changes showed 
improvement in 2 and 3 months respectively. 


Important Note 

The pharmacodynamic effects of Gelatine are manifested through its high Specific 
Dynamic Action, and therefore, depend upon adequate and prolonged intake. All 
published clinical research has been conducted using 7 to 21 grams (1-3 envelopes) 


; of Knox Gelatine per day for the three to four months that are required for complete 
, 3 regrowth of the nails. Smaller dosage would induce a lesser specific dynamic action 
ae, and thus prove ineffectual in correcting the brittle nail defects. More detailed infor- 


mation on brittle fingernails and reprints of the two more recent clinical reports are 
available on request. Please use the attached coupon. 


Knox Gelatine Company 
Professional Service Department SG-11 
Johnstown, N. Y. 
Please send reprints of the following articles: 


(OD Rosenberg, S., Oster, K. A., Kallos, A. and Burroughs, W.: A.M.A. Arch. Dermat. 
76:330, (Sept.) 1957. 
(0 Schwimmer, M. and Mulinos, M.G.: Antibiot. Med. & Clin. Therapy 4:403, 
(July) 1957. 
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within minutes... 


starts cleaning a wound : 


of tissue debris 


Tryptar is safe; it digests necrotic tissue 
and will not harm living tissue. 

Tryptar may be applied topically in 
powder form. Solutions of Tryptar may 
be used as wet dressings or infiltrated be- 


> 


ON 
INDICATIONS: 
by 


varicose ulti: 97-2" neath thick eschars. Tryptar may be used 

— as an aerosol for inhalation therapy. 

carbuncies Tryptar is stable after preparation for at 

Tecuiien ulcers least 72 hours if refrigerated. It is stable 

osteomyelitis indefinitely in dry form. 

sinuses 

—o CONTRAINDICATION: Severe hepatic insufficiency. Not 

for intravenous use. 

second and third 

_ degree burns SUPPLIED: in 3 convenient strengths: 50,000, 

infected compound 125,000 and 250,000 Armour 
fractures 

necrotic lesions due units of purified crystalline tryp- 
to peripheral sin. 


vascular disease 
amputation stumps 


AN THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY - KANKAKEE, ILLINOIS 
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IN GASTROSCOP’YY ... 
“The recovery period appeared to be shorter 


when the Surital Sodium was used. . ..”* 


in gastroscopy, as well as in many other diagnostic and surgical procedures, SURITAL offers specific 
advantages both for the patient and for the operating team: 


- rapid, smooth induction + evenly sustained surgical plane of anesthesia + prompt, pleasant recovery - relative 
freedom from laryngospasm, bronchospasm, or respiratory depression 


Detailed information on SURITAL sodium (thiamylal sodium, Parke-Davis) is available on request. 


°Atwater, J. S.: Gastroenterology 32:905, 1957. 


IP): PARKE.DAVIS & COMPANY 


so1es DETROIT 32. MICHIGAN 
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STRIP DRESSING 


when you need them 


AUREOMYCIN Topical Products provide 
safe, high-concentration broad-spectrum 
action at the site of potential or 

existing infection... promote faster healing. 
and virtually eliminate odor in 

burns, abscesses, surgical incisions, © 
amputations, and other wounds. 


where you need them 


For hospital, office or emergency use, 
re-sterilized AUREOMYCIN Topical 
Geducks are always ready for instant 

application... are established 


favorites for convenient, efficient 
i topical antibiotic therapy. 


DRESSING 


PACKING 


UREOMYCIN 
DRESSINGS 


CHLORTETRACYCLINE HYDROCHLORIDE 


AUREOMYCIN Chlortetracycline—Impregnated Gauze 
Products — containing 2% Chlortetracycline Hydro- 
chloride in a special, nonadherent, water-absorbent — 
base—are available as—Strip Dressing—'%” x 72”, 
2” x 108”; in glass jars. 8” x 12” Dressing—in indi- | 
vidual aluminum foil envelopes. Packing—%2” x 24”, 
1” x 36”, and 2” x 36”; in glass jars. 

AUREOSURGIC® Surgical Powder — Containing 50 
mg. Chlortetracycline Hydrochloride per gram in a 


soluble base—is available in shaker-top bottles of © 
20 Gm. > 


SURGICAL PRODUCTS DIVISION 
AMERICAN CYANAMID COMPANY 
DANBURY, CONNECTICUT 
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FRANKLIN WEBBER 


In South Africa, too, 
Pentothal is 


an “agent of choice...” 


In all the world... 


no more widely used and respected intravenous anesthetic 


After more than 23 years of use and over 2800 

published reports, PENTOTHAL has—unmistakably 

—become the world’s most thoroughly documented ‘al 
intravenous anesthetic. Notably safe, predictable in its Pp E N 43 O 2 HAL 
action, and yet highly economical, PENTOTHAL S O d j um 


Sodium has today become synonymous Abbott 
with modern intravenous anesthesia. 


(Thiopental Sodium for Injection, Abbott ) 
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no pain... no memory... Consistently gratifying res P 

rectally have been reported/#@F pAtients from all age 

no nig htmare = croups... including infants as young as three weeks. 
PENTOTHAL by rectum reduces the dosage of inhalation and 
of ¢ ear supplementary agents, making anesthesia physiologically 

much less disturbing to the patient. As a basal anesthetic or 
as a sole agent in selected minor procedures, PENTOTHAL by 
rectum stands as one of the safest, most versatile 


PENTOTHAL sodium 


(Thiopental Sodium, Abbott) 


in pediatric anesthesia 
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allergic 
eczemas 


Meti-Derm CREAM 0.5% 


water washable —stainless (METICORTELONE, free alcohol) 

Meti-Derm OINTMENT 0.5% 
5 mg. MeTICORTELONE and 5 mg. Neomycin Sulfate with Neomycin 


for comprehensive topical therapy 


each in 10 Gm. tubes 


‘\ett-Derm,* brand of prednisolone topical. 
brand of of prednisolone. 


’ 
‘ 
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So they may see... 


Famous Castle illumination is now combined with the 
most maneuverable major surgical lamps ever built. 

Without use of tracks or counterweights, Castle ‘60 
Series” Lights provide new feathertouch mobility... 
permit instant control of light by the surgical team. 

Fine adjustments are made in seconds... light 
beamed instantly where it is needed by those who 
actually see the result in the incision. 

The result is proper and quicker light placement... 
faster, clearer, fatigue-free vision... better surgery. 


Write for folder on Castle ‘60 Series” 
Lights and Color Camera Attachment. 


WILMOT CASTLE COMPANY 
1808 K East Henrietta Road © Rochester, N. Y. 
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Donnagesic Extentabs provide a new experience 
in analgesic medication. Here, for the first time, 
is an extended action codeine, augmented by 
Donnatal to achieve more efficient pain relief 
than codeine alone on an equa! dosage basis. The 
presence of phenobarbital assures gentle seda- 
tion, while enhancing the analgesic action of 
codeine,! The belladonna alkaloids inhibit spasm 
and minimize codeine constipation, nausea and 
vomiting, which occasionally result from codeine 
administration. The patient in postoperative 
pain, with a single morning and evening dose of 
Donnagesic Extentabs, may thus enjoy better 
tolerated and more restful pain relief all day or 
all night... undisturbed by the necessity for 
conventional intermittent tablet administration. 


and Gliman, A.: The Pharmacological Basis of Thera- 
Macmilien Company, 1965; p. 127, 


effectively 
controlled for 
10 to 12 hours 
on a single 
dose 


DONNAGESIC No. 1 (pink) He. 2 (red) 
CODEINE Phosphate .... | 48.6 mg. (% gr.) | 97.2mg. (1 
Hyoscyamine Sulfate ... | 0.3111 mg, 0.3111 mg. 
Atropine Sulfate ....... 0.0582 mg. 0.0582 mg. 
Hyoscine Hydrobromide.. | 0.0195 mg. 0.0195 mg. 
Phenobarbital ......... 48,6 mg. (3% gr.) | 48.6 mg. (% gr) 


Dosage: One or two Donnagesic Extentabs No.1 
or No. 2 every 10 to 12 hours. 


Extended Action: The intensity of effects 
smoothly sustained ALL-DAY or ALL-NIGHT by 
each Donnagesic Extentab is equivalent to, or 
greater than, the maximum which would be pro- 
vided by q.4h administration of one-third the 
ingredients stated in the formula, 


A. H, ROBINS CO., INC., Richmond 20, Virginia 
Ethical Pharmaceuticals of Merit Since 1878 


wg 
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SUPPLIED: Cherry flavor—300,000 units per 5-cc. teaspoonful, bottles of 2 fi. oz. 


Custard flaver—150,000 units per 5-cc. teaspoonful, bottles of 2 fi. oz. 


STABLE! READY TO USE! 


Li 
: SUSPENSION 


Wye.’ 
Benzathine Penicillin G (Dibenzylethylenediamine Dipenicillin G) UL, 
® 


Penicillin with a surety factor 


Philadelphia! Pa. 


2 


POSTOPERATIVE RETENTION 
OF FLATUS AND FECES 


) prevent it...relieve it ¢ 


win 


(PANTOTHENYL ALCOHOL, WARREN-TEED) 


Coenzyme A is essential to formation of acetylcholine, the substance re- 
quired for normal peristalsis. And, pantothenic acid is a principal component of 
coenzyme A. Surgical stress appears to increase the physiologic requirement for 
pantothenic acid . . . Fortify your patient with ILOPAN to provide an ample supply 
of this important component of coenzyme A in order that adequate acetylation of 
choline may be assured. 


Cholinergic agents are frequently unreliable. For satisfactory gastro- 
intestinal function acetylcholine must be formed physiologically. 


ILOPAN (Pantothenyl Alcohol, Warren-Teed) is safe and well tolerated 
when given intramuscularly—permitting routine administration by the nursing staff 
—affording a physiologic action. Its high solubility permits effective dosage in con- 
centrated form. Numerous clinical reports support the postoperative parenteral use 
of pantothenyl alcohol. Literature available upon request. 


How Supplied: 2 cc. (500 mg.) ampuls and 
10 cc. (250 mg. per cc.) vials 


THE WARREN-TEED PRODUCTS COMPANY 
COLUMBUS 8, OHIO 


Portland 


Dallas Chattanooga Los Angeles 
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OINTMENT 


‘has fulfilled better 
Specially formulated for pro- than any previously. 


longed, unusual efficacy in reliev- 


ing pain, itching, irritation and 
inflammation in non-surgical tried medicaments 
HEMORRHOIDS, PRURITUS ANI, 


FISSURES, PERIANAL DERMATITIS, all he 


PAPILLITIS, etc. Non-sensitizing. 


Formula: RECTAL DESITIN OINTMENT 
contains high grade Norwegian cod 
liver oil, zinc oxide, lanolin, talcum, 
sodium lauryl sulfate, petrolatum q.s. 
Does not contain local anesthetics, 
narcotics, or “caine” drugs which 
might mask serious anorectal dis- 
orders. 


Available on 
your prescription 
in tubes of 11/2 0z., 
with a safe, flexible 
applicator 


1. Spiesman, M. G. and Malow, L.: Amer. J. Proctology, June 1956. 
54 


after 2 years of extensive © 
-proctologic ointment* 
Liberal SAMPLE supply on request accelerates healing 
7 DESITIN CHEMICAL COMPANY, Providence 4, R.1. 
_ Hew RECTAL DESITIN OINTMENT is not to be confused with regular DESITIN OINTMENT 
é 


smooth, sustained 
vasopressor effect 
without 

reported 

tissue slough 


INDICATIONS: acute hypotensive state due 
to spinal anesthesia; hypotension from 
hemorrhage, cardiogenic shock, drug sen- 
sitivity, surgical complications; shock as- 
sociated with brain damage or Infectious 
disease. 

'ARAMINE'! is a superior new vasopressor 
agent. Patients in shock respond with in- 
creased glomerular filtration rate, renal 
blood flow and urinary output. 'ARAMINE' 
offers these advantages: 


1. No tissue sloughs, necrosis or thrombo- 
phlebitis reported! 


2. Smooth vasopressor effect—no second- 
ary fall In blood pressure 


. Choice of parenteral routes— subdcuta- 
neous, intramuscular, intravenous 


4. Smooth and prolonged maintenance of 
blood pressure 


5. Tachyphylactic and hyperglycemic ef- 
fects unreported 


Supplied: in 1-cc. ampuls and 10-cc. vials 
(10 mg./cc.). 
Reference: 1. Circu/ation 13: 834, 1956. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 


55 


. 
4 
= 


- 


/ 
/ 


/ New 


/ 


/ Horizons 


/ 
/ FOR 


/ 


INTRACARDIAC 


SURGERY 
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G-K Heart-Lung Apparatus 


- maintains all or part of cardiorespiratory 
functions for 15-60 minutes 


Designed and developed by 
National Heart Institute 


The design of the Mark GK Heart- 
Lung Apparatus is based on re- 
search conducted at the National 
Heart Institute. Drs. Robert A. Gaert- 
ner and Jerome Harold Kay, who 
headed the project, devoted more 
than five years of intensive study 
to the project. 
Safe, simple, effective operation 
@ High flow rates (up to 5000 «.c./ 
min.) at a constant rate without 
bubbles or destruction of clot- 
ting constituents. 
During perfusion period entire 
extracorporeal system bal- 
anced by merely regulating one 
(arterial) pump. 
Blood contacts only stainless 
steel (oxygenator screen), tygon 
or lucite—all non-traumatic to 


ood. 
DeBakey non-occlusive pumps 
used. 
Explosion-proof construction 
throughout. 
Requires only one-man opera- 
tion. 
@ Entire apparatus mobile. 


The Mark G-K Mechanical Heart-Lung Appa- 
ratus is a thoroughly proven device for extra-corporeal 
maintenance of cardiorespiratory functions. The 
Gibbon and other types of apparatus have been suc- 
cessfully used in a substantial number of operations 
to correct congenital and acquired abnormalities of 
the heart. 

The apparatus represents more than five years of 
intensive study and refinement by many research 
groups including the National Heart Institute. In its 
present form the Mark G-K Heart-Lung Apparatus is 
greatly improved over early prototypes — operation 
is simple and new safeguards have been included 
in its design. 

For complete details on the more complex intra- 
cardiac surgery the Mark Apparatus now makes 
possible, write or wire for illustrated brochure today. 


THE MARK COMPANY 


31 WEST STREET * RANDOLPH, MASS. 
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reasons why 


is the logical combination in 


iron deficiency anemia 


Vitamin C and ferrous iron, as combined in “Cytoferin,” 
provide the direct approach to greater iron absorption 


and utilization because: 


Iron is absorbed only in the reduced ferrous form. 


Ingested iron can be maintained in a reduced state only in an 
acid environment. 


Vitamin C given with iron acts as an acidifying and reducing 
agent at the site of maximum absorption. 


Vitamin C increases the availability of iron for hemoglobin 
and red blood cell formation, as well as to build body reserves. 


The combination of iron and vitamin C is likely to be better 
tolerated than iron alone. 


“Cytoferin’’ Tablets—No. 705, bottles of 100 Each tablet or 10 cc. (2 tsp.) contains: 


and 1,000. “Cytoferin” Liquid — No. 945, Ferrous sulfate* (3 gr.)..........:000 200 mg. 
bottles of 8 fluidounces. Stable liquid prepa- ek usted 

ration; nonalcoholic; extremely palatable; Vitamin C (ascorbic acid).............. 150 mg. 
may be taken undiluted. *Exsiccated in the tablets, and U.S.P. in the liquid. 


Suggested dosages: To be taken preferably with meals. Adults and children: 
1 tablet or 2 teaspoonfuls (10 cc.) two or three times daily. Infants and 
children: 1 teaspoonful (5 cc.) two or three times daily depending on age. 


Bibliography available on request. 


AYERST LABORATORIES NEW YORK, N.Y. MONTREAL, CANADA 
5713 
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HE Sanborn Model 169A-OR Viso-Scope is a self-contained 
electrocardiographic system which may be used in the presence of 
explosive anesthetics with complete confidence in its safeness because of its 
approval by the Underwriters’ Laboratories for use in ‘‘Class I, 
Group C, Hazardous Locations,”’ defined in Article 510 of 
the National Electrical Code. The definitions 
therein of such locations include hospital 
operating rooms and any other area where 
combustible anesthetics are administered to 
patients. 


The patients’ electrocardiogram (or other 
cardiovascular event) is seen on the screen of 
the viewing unit the instant it occurs, in the 
form of a bright yellow fluorescent image of 
exceptional sharpness and definition, and with a 
four seconds duration. The user has precise 
control of sweep speeds of 25, 50 and 

100 mm/sec. Complete and instantaneous lead 
selection may be made. An illuminated 


For descriptive literature reference scale on the screen provides for rapid 
or further details about estimation of ECG complexes and heart rate. 
Model 169A-OR Viso-Scope, address Should a written record be desired, 


SANBORN COMPANY provision has been made for cable connection to 


an unattended ECG remotely located in an 
175 WYMAN ST., WALTHAM 54, MASS. adjoining room or corridor, with recording 
controlled from the OR Scope. 
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My patients complain that 
the pain tablets I prescribe 
are too slow-acting... 
they usually take about 

30 to 40 minutes to work. 


Why don’t you try 

the new analgesic 

that gives faster, 
longer-lasting pain relief? 


CLINICAL 
COLLOQUY 


It’s Percodan*—relieves pain 
in 5 to 15 minutes, 

with a single dose 

lasting 6 hours or longer. 


How about side effects? 


No problem. For example, 
the incidence of constipation 
with Percodan*‘ is rare. 


Sounds worth trying — 
what's the average adult dose? 


One tablet every 6 hours. 
That’s all. 


Where can I get 
literature on Percodan? 


Just ask your Endo detailman 
or write to: 


indo 


ENDO LABORATORIES 
Richmond Hill 18, New York 


*U. S. Pat. 2,628,185. PERCODAN contains salts of dihydrohydroxycodeinone and 
homatropine, plus APC. May be habit-forming. Available through all pharmacies. 
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INTRAVENOUS» Compatible with common 
Iv f1luras. Stable for 24 hours in 
solution at room temperature. Aver- 
age IV dose is 500 mg. given at 12 
hour intervals. Vials of 100 mg., 
250 mg., 500 mg. 


THERAPEUTIC BLOOD LEVELS ACHIEVED 


Many physicians advantageously use 
the parenteral forms of ACHROMYCIN 
in establishing immediate, effective 
antibiotic concentrations. With 
ACHROMYCIN you can expect prompt 
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INTRAMUSCULAR) Used to start a pa- 
tient™ornrs regimen immediately, 
or for patients unable to take oral 
medication. Convenient, easy-to-use, 
ideally suited for administration 
in office or patient's home. Supplied 
in single dose vials of 100 mg., (no 
refrigeration required). 

am 


ride 
Hydrochior 
Tetracycline HCl Lederle 


IN MINUTES -- SUSTAINED FOR HOURS 


control, with minimal side effects, 
Over a wide variety of infections - 
reasons why ACHROMYCIN is one of to- 
day's foremost antibiotics. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK > 
#R U. S. PAT. OFF. 
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During postoperative 


“Experience has shown that the greatest acute 

danger to which the surgical patient is exposed 

occurs during the first hour after anesthesia 

and surgery. During this time a variety of com- 

plications can oceur which profoundly embar- 
rass vital functions.... Among the derangements 
encountered are respiratory depression, apnea, 
obstruction. bronchospasm, aspiration and ate- 
lectasis. The goal in each instance [of respira- 
tory derangement] is to correct the difficulty 
and provide oxygen as soon as possible.” 


“Recovery Room in the Care of the Surgieal Patient,” 
V. J. Collins: New York State Journal of Medicine 
55:782 (Mareh 15) 1955, 


TRADE MARK 


producer of 


Linde Compeny (Dept, SG-12) highest-purity oxygen 


Division of Union Carbide eye . 
30 East 42nd St N 17, N. Y. 
yr etn for more than 50 years 


Please add my name to the complimentary mailing list for 
Oxycen THERAPY NEWS -— your monthly review of current 


articles on the use of oxygen in medicine. 
UNION 
and “Union Carbide” ARB DE 


are registered 
trade-marks of 
Union Carbide Corporation. 


you can rely on OXYGEN U.S.P. by 
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Hailed by Surgeons as the most versatile— 
most efficient retractor ever made! 


“WEXLER 


SELF-RETAINING ABDOMINAL RETRACTOR 


The Wexler Self-Retaining Retractor —the original, and still the 
best — embodies many exclusive mechanical] features, of which the 
following are just a few: 
* The surgeon is given a 360 degree angle of retraction since the blades 
may be placed anywhere on the octagonal frame. 
¢ Maximum separation up to 52”, 100% positive—no slipping with 
the Wexler because separator blade shafts are notched and locked in 
position. 
¢ By means of the Universal Joint (see figure 1 above) the blades may 
be held securely at any position, angle or depth. 


¢ An expandable blade (figure 2 above) gives efficient visceral retrac- 
tion up to a width of 54”. 


¢ Further versatility is achieved with the addition of a slightly modified 
Deaver blade (#3), a malleable blade (#4) and the standard slotted 

blades of other retractors. 
Other members of the Wexler family of self-retaining retractors 
are illustrated at the right. All provide a wound spread of up to 
5'”. Every Weck-made Wexler retractor is of Weck Stainless 
Steei— non-corrosive and sturdy—to give long, efficient service. 


A. Wexler Transverse Incision Retractor (the only one of its kind). 
B. Wexler-Balfour Abdominal Retractor. 
C. Wexler-Balfour Deep Abdominal Retractor. 
For vour FREE copy of “New Principle in Mechanical Retraction” by 
Dav 1J.Weaxler, M.D., reprinted from the American Journal of Surgery, 
just write to Weck. 
In surgical instruments —‘‘Weck-made”’ means ‘‘better-made”’. 


67 years of knowing how 


EDWARD WECK & CoO., INC., 135 Johnson Street + Brooklyn 1, N. Y. 


Manufacturers of Surgical Instruments + Hospital Supplies + Instrument Repairing 
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the 

“injection 
equivalent” 
oral androgen 


Metandren Linguets 


Buccally or sublingually absorbed, Metandren 
Linguets provide virtually the therapeutic 
equivalent of intramuscular androgen without — 
painful injections, local reactions, skipped 
doses or lost working hours. 


INDICATIONS: \in males Male climacteric + Impotence + Angina pectoris 


in females. Menopause + Frigidity + Premenstrual tension 
and dysmenorrhea + Functional uterine bleeding 

in both males and females To aid in correcting protein 
depletion and chronic debility after: severe injury, prolonged 
illness, severe malnutrition, severe infection. 


METANDREN® (methyltestosterone U.S.P. CIBA) 
LINGUETS® (tablets for mucosal absorption CIBA) 
5 mg. (white, scored) and 10 mg. (yellow, scored). ces 
2/2458mK SUMMIT, N J. 
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Fic. 7. Drawing showing in inset final anastomosis of homograft to base of ascending aorta. After 
completion of all anastomoses to homograft, all occluding clamps are released restoring normal 
circulation. Perfusion catheters are removed, and the arteriotomies for this purpose in innominate 
and carotid arteries are repaired by lateral arteriorrhaphy. 


Successful Resection of Fustform Aneurysm ot Aortic Arch with Replacement by Homograft.— 
Michael E. De Bakey, E. Stanley Crawford, Denton A. Cooley, and George C. Morris, Jr. 
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A.P.C. WITH DEMEROL.. 


DEMEROL with SCOPOLAMINE.. 


DEMEROL with ATROPINE.. 


form 
every type 
PAIN 


. - for prompt and prolonged control of severe pain 
AMPULS 1 cc. (50 mg.) 1.5 cc. (75 mg.) and 2 cc. (100 mg.) 
VIALS 30 cc. (50 mg./cc.) 
TABLETS 50 mg. and 100 mg. 

ELIXIR (50 mg. per teaspoonful) 


-» for less severe pain 

TABLETS Containing aspirin 200 mg. 
phenacetin 150 mg. 
caffeine 30 mg. 
Demerol HC! 30mg. 


|. . for preoperative medication, obstetric analgesia and amnesia 
Each 1 cc. contains 50 mg. Demerol HCI and 
0.2 mg. (1/300 grain) scopolamine HBr. 


. . for preoperative use, gastro-intestinal, biliary and 
renal colic, acute cardiospasm and pylorospasm 
Each 1 cc. contains 50 mg. Demerol HCI and 


uithrep LABORATORIES 


Demerol (brand of meperidine), trademark reg. U.S. Pat. Off. 


0.2 mg. (1/300 grain) atropine sulfate. 


NEW YORK 18, N. 


Subject to regulations of the Federal Sureay of Narcotics, 


al 
; q 
DEMEROL. 
HYDROCHLORIDE 


when, anxiety must be relieved 


5% 


‘Compal anxiety andhis 


~—rapidly and with minimal side ‘effects, 
Most patient on are not 


activities by 


the tranquilizer for its 
from drowsiness anilidepressing effect 
4 Syrup and Spansule® Smith, Kline & French Laboratories, Philadelphia 


sustained releas? capsules 


*T oF 
Printed by R. & Sons 


U.S. Rat. Off. for prochlorperazine, SKF 


4 


: 
i] 
‘ 
| 
| 
4 
| : 


